Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  tliis  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  in  forming  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http: //books  .google  .com/I 


ARY 


.VcfislTY 


ST  a:  r-^  •■    ' 

STANf  ORD,  CAUP.  9A3fi^^^ 


\OS'\ 


1 


<  8f 


a  I 


A  SYSTEM 


OF 


LEGAL  MEDICINE 


BY 

ALLAN  McLANE/ HAMILTON.  M.  D.,  F.  R.  S.  E^  J^^S^'  Z^'^/  "^" 

PSOnSSOR  OF  MBNTAL  DISBASBS  IN  CORNELL  UNIVERSITY  (MEDICAL  DBPARTMBNT):   CONSULTIIIQ 
PHYSICIAN  TO  THE  MANHATTAN  STATE  HOSPITAL  FOR  THE  INSANE.  ETC..  BTC. 

AND 

LAWRENCE  GODKIN.  ESQ. 

OP  THE  NEW-YOtK  BAR 

WITH  THE  COLLABORATION  OF 

PROF.  JAMES  F.  BABCOCK,  LEWIS  BALCH,  M.  D. , 

JUDGE  S.   E.    BALDWIN,  LOUIS  E.    BINSSE,    ES(L/ 

C.  P.  BISHOP,  ESQ,,  A.  T.  BRISTOW,  M.  D.,  B.  F.  CARDOZO,  ESd., 

C.  G.  CHADDOCIC,  M.  D.,  A.   F.  CURRIER,  M.  D.,  C.  L.   DANA,  M.  D.,  GEO. 

RYERSON  FOWLER,  M.  D.,W.T.GIBB,  M.  D.,  W.  S.  HAINES,  M.  D.,  F.  A.  HARRIS,  M.D., 

W.  B.  HORNBLOWER,  ESQ. ,  CHAS.  JEWETT,  M.  D. ,  P.  C.  KNAPP,  M.  D. ,  R. C.  McMURTRIB» 

ESQ,,  C.  K.  MILLS,  M.  D.,  J.  E.  PARSONS,  ESQ,,  C.  E.  PELLEW,  E.  M«t 

JUDGE  C.  E.  PRATT,  W.  A.  PURRINGTON,  ESQ.,  B.  SACHS,  M.  D.» 

Ft  R*  STURGIS,  M.  D.,  BRANDRETH  SYMONDS,  M.  Dt» 

V.  C.  VAUGHAN,  M.  D« 

ILLUSTRATED 


VOLUME    I 


8E&COMD    EDITION] 


NEW-YORK 
E.  B.  TREAT  &  CO. 

241,  243  WEST  23d  ST, 

1900 


t.^ 


^^' ;  .-.U  ..  .\  J     >i>\\A^ 


«,  ^  ,       O  i  '  ^i  *■*  ^»  *  »< 


&  K  TkKAT  *  Co,  Km  Twk. 


1/  •^  * 


PREFACE. 


In  presenting  these  volumes  the  Editor  realizes  the  serious- 
ness of  the  work  that  has  engaged  his  attention  for  a  number  of 
months,  and  trusts  that  the  production  of  an  encyclopsBdic  book 
of  reference  of  convenient  aiTangement,  containing  special  arti- 
cles written  by  authorities  in  their  respective  branches,  will 
commend  itself  to  the  many  thinking  physicians  and  lawyers 
into  whose  hands  it  may  fall.  It  has  been  his  aim  to  make  it 
in  every  sense  an  original  embodiment  of  the  most  advanced 
knowledge  of  the  subject,  free  from  the  redundancies  which  are 
apt  to  fill  the  pages  of  many  tecluiical  works  of  this  character. 
To  those  who  expect  a  collection  of  statistics  and  references 
it  will  doubtless  prove  a  disappointment,  but  there  is  no  diffi- 
culty in  obtaining  such  material  elsewhere. 

An  experience  of  almost  a  quarter  of  a  century  has  con- 
vinced the  Editor  that  both  medical  and  legal  practitioners, 
in  the  preparation  of  their  cases,  need  just  such  information 
as  they  will  here  find  in  a  concise  and  easily  accessible  form, 
and  it  is  hoped  that  the  lawyer  and  the  doctor  who  go  into 
court  will,  without  much  effort,  obtain  the  needed  aid. 

The  legal  contributors  who  have  so  kindly  helped  the  Editor 
have  been  requested  to  prepare  special  articles  upon  subjects 
which  most  frequently  arise  in  court,  and  are  usually  neglected 
in  treatises  upon  medical  jurisprudence,  or,  at  best,  are  but 
superficially  noticed. 

It  is  hoped  that  the  reader  will  enjoy  the  Editor's  satisfac- 
tion in  the  presentation  of  much  experimental  work  and  new 
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material  which  is  inseparable  from  advanced  forensic  medicine. 
It  would  be  unfair  to  single  out  examples  of  such  research,  but 
the  painstaking  and  thorough  experiments  in  regard  to  the 
effect  of  gunshot  wounds,  the  inquiries  relative  to  the  impor- 
tance of  blood-stains,  and  the  novel  and  significant  investiga- 
tions in  regard  to  ptomaine  poisoning  in  the  first  volume,  may 
be  cited  as  examples  of  the  general  industry  and  progi'essive 
methods  of  the  contributors  generally ;  and  the  new  material 
relative  to  railway  neuroses,  aphasia,  and  medical  and  surgical 
malpractice,  in  the  second  volume,  is  an  earnest  of  what  the 
writers  upon  these  subjects  and  the  others  have  done. 

The  thanks  of  the  Editor  are  due  to  Dr.  Hebbertj  lately  asso- 
ciated with  Mr.  Bond,  the  Coroner  of  London,  England,  who 
has,  in  conjunction  with  Dr.  F.  A.  Harris,  presented  for  the  first 
time  in  a  book  of  medical  jurisprudence  the  records  of  the 
Whitechapel  murder  cases,  and  the  deductions  therefrom,  which 
must  in  future  play  a  great  part  in  the  determination  of  the 
identity  of  the  dead  body. 

It  has  been  the  aim  of  the  Editor  and  his  associates  to  be  as 
impartial  as  possible  in  their  treatment  of  the  different  subjects, 
and  it  is  expected  that  this  work  will  further  the  rights  of  the 
people  and  the  prisoner  as  well,  and  be  in  every  way  a  safe  and 
useful  guide. 

New  York,  May,  1894.  AlLAN  McLaNE  HAMILTON. 


PREFACE  TO  THE   SECOND  EDITION. 

The  demand  for  a  second  edition  has  led  to  the  revision  of 
much  of  this  work,  and  to  the  additional  articles  upon  the 
medico-legal  application  of  the  Rontgen  rays,  and  upon  certain 
toxicological  subjects  before  omitted.  The  thanks  of  the 
Editors  are  extended  to  those  members  of  both  professions  who 
have  so  kindly  received  and  praised  the  System. 

Allan  McLane  Hamilton. 

New  York,  October,  1899. 
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II^fTEODUCTIOK 


Medical  jurisprudence,  or  legal  medicine,  may  be  defined  as  the 
science  which  applies  the  principles  and  practice  of  the  different  branches 
of  medicine  to  the  elucidation,  in  judicial  proceedings,  and  subject  to 
legal  rules  and  forms,  of  questions  relating  to  the  cause  or  time  of  death, 
conception  and  bu-th,  or  the  cause  or  effect  upon  the  legal  status  of  indi- 
viduals of  mental  or  physical  disease  or  injuries. 

The  questions  which  are  included  in  this  definition  have  been  divided 
into  five  classes,  tlie  first  of  which  includes  inquiries  arising  out  of  the 
relations  of  sex,  as  impotence  and  sterility,  pregnancy,  legitimacy,  and 
rape ;  the  second,  injuries  inflicted  on  the  living  organism,  as  infanticide, 
wounds,  poison,  injuries,  and  death  from  violence ;  the  third,  questions 
arising  out  of  disqualifying  diseases,  as  the  different  forms  of  mental 
alienation ;  the  fourth,  those  arising  out  of  deceptive  practices,  as  feigned 
diseases ;  fifth,  questions  of  a  miscellaneous  nature,  as  age,  identity,  pre- 
sumption of  seniority,  and  life  assurance. 

Of  course  the  means  or  instrumentalities  by  wliich  the  principles  and 
practice  of  medicine  are  applied  to  the  elucidation  of  questions  of  law 
are  the  utterances  of  persons  skilled  in  medicine,  to  wit,  of  physicians, 
surgeons,  and  chemists.  These  utterances,  whetluir  oral  or  written,  are 
made  use  of  in  courts  of  justice,  subject  to  certain  rules  which  have 
been  adopted  as  best  calculated  to  connect  or  assist  the  infirmities  of  the 
human  character,  mind,  and  memoiy. 

In  a  general  way  the  evidence  given  by  medical  and  chemical  experts 
has  been  classed  as  "opinion"  evidence — that  is  to  say,  as  evidence 
which  consists  in  tlie  expert-  giving  the  conclusions  which  he,  as  a  sci- 
entific man,  draws  from  certain  facts  which  have  been,  or  are  supposed 
to  have  been,  proved.  But  owing  to  tlie  progi-ess  of  the  science  of  medi- 
■cine,  and  as  the  result  of  the  modern  scientific  methods  of  investigation 
with  a<?curate  results,  medicine  and  chemistry'  have  become  more  worthy 
to  be  classed  as  exiU3t  sciences,  and  much  of  the  testimony  of  physicians 
which  formerly  might  rightly  have  been  classed  Jis  pure  matter  of  opinion 
is  now  as  much  a  statement  of  matter  of  fact  as  a  statement  of  the  law 
of  gravity,  or  the  fact  that  the  earth  moves  aroimd  the  sun.  And  while 
it  is  to  a  lar^e  extent  still  true — as  was  laid  down  in  a  case  in  New  York 
which  established  the  proposition  that  the  law  does  not  recognize  any 
particular  class  or  sc'hool  of  practitioners  as  qualified  experts  to  the 
exclusion  of  other  classes  or  schools — that  medicine  is  not  an  exact 
science  in  which  truths  have  become  established  and  fixed,  but  tliat,  on 
the  contrary',  it  has  been  characterized  in  a  greater  degree  by  fluc^tuation 
of  opinion  as  to  its  principles  and  the  mode  of  practice  than  perhaps  any 
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other  pursuit,  and  has  been  distingruished  by  the  constant  promulgation 
and  explosion  of  theories,  and  that  the  popular  axiom  that  doctors  differ 
is  as  true  now  as  it  ever  was,  still,  on  the  other  hand,  there  has  been,  ever 
since  the  discoveiy  of  the  circulation  of  the  blood,  a  steady  pi-ogi-ession 
in  medicine  toward  the  establishment  of  an  incivasing*  collection  of 
fundamental  and  precise  srit'utific  facts,  whi^h  are  almost  as  reliable,  as 
premises,  as  any  of  the  facts  in  nature  of  which  courts  have  for  many 
years  taken  judicial  notice  without  proof.  This  is  especially  true  of 
that  division  of  medicine  whi<*h  is  known  as  pathology-  as  distinguished 
from  therapeutics,  and  in  which  the  modem  scientific  school  of  medicine 
lias  made  such  wonderful  discoveries,  by  means  of  metluKls  of  demon- 
stration and  proof  which  have  raised  the  results  out  of  the  domain  of 
controversy. 

Nor  is  the  complaint  which  Bacon  made  in  the  seventeenth  centurj- — 
that  the  science  of  medicine  had  departed  from  the  true  jmth  trod'  bv 
Hippocrates,  who  used  to  set  down  a  narrative  of  the  special  cases  of  his 
patients,  and  how  they  i)roceeded,  and  how  they  were  judged  by  recovery 
or  death — any  longer  api)licable ;  for  to-day  a  large  part  of  the  science 
of  medicine  consists,  like  the  profession  of  the  law,  in  studnng  and 
i-eporting  new  cases  and  decisions  for  the  direction  of  future  judgments. 
It  is  liis  learning  and  exi)erience,  drawn  frcmi  the  ^•myriad  of  single 
instances,"  which  qualify  the  medical  exi)ert  and  gives  his  opinion,  in 
the  si)e<jiftc  instance  in  issue,  gravity  and  weight.  In  the  actual  practice 
of  medicine  it  is  still  ti-ue,  as  of  old,  that  the  jJiysician  is  judged  to  a 
great  degree  by  the  recovery  or  not  of  his  patient,  cither  of  which  results 
may  ])e  due  to  a  hundi*ed  causes  other  than  the  skill  or  ability  or  incom- 
jK»tence  of  the  physician  ;  l)ut  in  forensic  medicine  the  expert  is  judged 
Ijy  the  knowledge*  and  Icai-niug  evinced  in  his  testimony,  and  not  by  the 
result  of  the  trial.  And  in  these  days  of  criticism  and  belittling  of 
expert  tt'stimony  on  the  gi*ounds  that  it  consists  of  bought  opinicm,  it  is 
well  to  bear  in  mind  the  n^iiark  of  that  ])rinct'  of  practical  philosophers, 
Dr.  Johnson,  who,  when  Sir  Janifs  Johnston  .^aid  that  he  paid  no  atten- 
tion to  arguments  of  counsel  at  the  bar  of  the  House  of  Commons  l>e- 
cause  they  were  ])aid  for  speaking,  ivj)lied:  ^'Nay,  sir,  argument  is  argu- 
ment. You  cannot  hclj)  paying  regard  to  their  arguments  if  they  an* 
good."  And  so  in  the  case  of  expert  testimony,  if  the  opinion  or  argu- 
ment of  the  expert  aj)peai's  s(»und  and  weighty,  and  to  be  based  on  s<»und 
j)remises,  it  is  no  answer  to  the  impression  it  may  make  upon  the  minds 
of  the  hearers  that  the  expert  was  paid  for  testifying. 

Although  the  principles  of  medical  science  were  applied  to  the  deter- 
mination of  certain  legjU  qu(»stions  l>y  the  (ireeks  and  Romans,  thei-e  is 
nowhere  any  authoritative  mention  of  such  a  pnwedmx*  in  actual  trials. 
There  is  some  dou])t  whether  in  Soman  criminal  triids  the  accustnl  was 
himself  allow^nl  to  call  any  witnesses  in  his  own  In^half  except  as  to 
his  general  character.  Mr.  Ti*olloj)e,  in  his  Life  of  Cicnv,  says  that  he 
was  not.  There  do<»s  not  se(»m  to  be  nny  allusion  either  in  the  Digest  or 
the  Theodosian  Code  to  insanitv,  or  anv  form  of  mental  alienation,  as  a 
defense  to  prosecution  for  crime ;  but  we  know  that  the  subject  was  fully 
recognized  under  the  system  of  Roman  jurisj)rudence,  and  that  insane 
persons  were  regarded  as  having  no  intelligent  will,  and  as  therefore 
being  incapable  of  haWng  rights  or  responsibilities,  and  that  their  per- 
sons and  property  were  placed,  after  due  investigation  by  magistrates. 


INTROD  UCTIOX.  1 9 

Tinder  the  custody  of  curators.  It  is  very  probable  that  in  such  proceed- 
ing:s  expert  testimony  was  relied  upon  to  some  extent  at  least.  In  Rome, 
under  both  the  republic  and  empire,  and  elsewhere  in  Europe  during  the 
middle  ages,  human  suffering  produced  by  physical  torture  was  relied 
upon  in  criminal  procedure  to  extort  confessions  or  other  evidence  which 
might  be  used  against  the  prisoner,  and  during  all  these  dark  ages  of  the 
criminal  law  we  hear  but  little  of  medicine  as  an  adjunct  to,  or  a  miti- 
gator  of,  it«  enforcement.  Torture  played  a  prominent  part  in  Roman 
criminal  procedure,  particularly  in  the  preliminary  invc^stigation  after 
the  arrest  of  the  accused.  Slaves  were  tortured  when  th(»ir  masters  were 
suspected  of  offenses,  and  the  accused  liimself  might  be  tortured  repeat- 
edly when  the  evidence  against  him  was  pai-ticularly  strong.  It  is  worthy 
of  note  here  that  the  Roman  law  was  especially  severe  upon  the  crime  of 
poisoning,  and  extended  its  provisions  to  every  one,  "(yia  venenmm  necandi 
hotninis  causa  fecerif,  vel  vendiderit^^  and  that  the  crime  of  rape  was  spe- 
cially provided  for,  and  was  not  included  under  the  "L€x  Julia  de  Adul- 
teriiSj^  which  apparently  was  intended  to  cover  every  other  sort  and 
description  of  sexual  crime.  But  the  crime  of  murder  or  attempted  mur- 
der by  poison  has  always  been  regarded  with  special  abhorrence  in  ancient 
systems  of  law.  By  the  Statute  22  Hen.  VlII.  it  was  provided  that  will- 
ful poisoners  shoidd  be  boiled  to  death ;  and  in  the  trial  of  Richard  Wat- 
son for  poisoning  in  1615  Lord  Coke  declared  that  "  of  all  felonies  murder 
is  the  most  horrible ;  of  all  murders,  poisoning  the  most  detestable ;  and 
of  all  poisoning,  the  lingering  poisoning."     {State  Trials,  vol.  ii.,  p.  91.) 

The  idea  of  preliminary  torture  of  the  accused  with  a  view  to  extract- 
ing from  him  a  confession,  or  evidence  that  can  be  used  against  him,  is 
preserved,  although  of  course  in  a  very  much  modified  and  milder  form, 
in  the  French  system  of  criminal  procedure.  In  Prance  the  juge  d'instruc- 
t  ion  J  who  in  some  respects  corresponds  to  our  committing  magistrate, 
may  put  the  prisoner  in  solitaiy  confinement  for  an  indefinite  time,  and 
dunng  the  time  question  him  in  secret  as  often  as  he  desires.  This 
secret  interrogation  may  be  carried  on  without  giving  the  accused  any 
information  as  to  the  nature  of  the  evidence  against  him,  and  every  art 
of  verbal  torture — in  addition  to  the  solitary  confinement — calculated 
to  extoi-t  from  him  a  confession  may  be  used  against  the  unfortunate 
prisoner. 

The  system  of  trial  by  ordeal  which  existed,  particularly  in  England, 
in  the  middle  ages,  and  even  up  to  the  sixteenth  centmy,  may  have  suf- 
ficient interest  to  the  student  of  legal  medicine  to  deser^^e  a  passing 
mention.  In  England,  under  this  system,  if  an  ai^cused  person  could  not 
get  a  sufficient  number  of  satisfactor\^  **  compurgators,"  or  persons  who 
would  swear  to  their  belief  in  his  innocence,  he  was  put  to  the  ordeal. 
This  ordeal  might  be  of  various  descriptions.  It  sometimes  consisted  in 
compelling  the  accused  to  handle  red-hot  irons,  or  plunge  parts  of  his 
body  into  boiling  water,  and  if  the  skin  showed  any  mark  of  burn  or 
scalding,  he  was  guilty.  Another  form  of  the  ordeal  was  to  throw  the 
accused  into  water,  and  if  he  sank  he  was  innocent,  and  if  he  floated  he 
was  guilty.  These  ordeak,  whatever  might  be  their  nature,  were  simply 
tests  of  human  endurance  of  such  a  kind  that  onlv  a  reversal  of  some 
law  of  nature  could  enable  the  victim  to  successfully  support  them. 

The  real  beginning  of  the  science  of  forensic  medicine  is  generally 
ascribed  to  the  publication  in  1553,  by  the  Emperor  Charles  V.  of  Ger- 
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many,  of  the  Constituo  Criminalis  Carolina,  or  Caroline  Code,  in  which  it 
was  directed  that  the  opinion  of  medical  men  should  be  taken  in  eases 
where  death  was  alleged  to  have  occurred  by  violence,  and  suspicion 
existed  of  a  criminal  agency.  But  it  was  not  until  the  seventeenth 
century  that  we  began  to  have  authentic  recorded  instances  of  the  em- 
ployment of  forensic  medicine  in  Enghind,  and  in  some  of  i\\^.  English 
state  trials  of  that  time  we  find  cases  in  which  medical  men  wei-e  called 
upon  to  testify  in  criminal  trials ;  but  in  a  large  class  of  inquiries  which 
are  to-day  the  subject  of  medical  examination  and  testimony,  medical 
men  were  not  consulted.  For  instance,  we  know  that  in  applications 
for  postponement  of  the  sentence  of  death  on  account  of  pregnancy,  in 
prosecutions  for  rai>e,  and  in  applications  for  a  decree  of  nullity  on  the 
ground  of  incapacity  to  consummate  the  marriage  contract,  it  was  the 
practice  to  impanel  a  ]\vcy  of  matrons  to  examine  and  report  to  the  court. 
In  the  trial  for  murder  of  Jane  Norkott,  in  1628,  there  is  a  curious  in- 
stance of  the  disinterment  of  a  body  for  a  second  inquest  thirty  days  after 
the  first  inquest  had  been  held.  At  the  first  inquest  the  coronei^'s  jury 
rendered  a  verdict  of  suicide.  It  was  shown  upon  the  trial  that  when 
the  body  of  Jane  Norkott  was  disinterred  for  the  second  inquest,  one  of 
the  persons  accused  of  her  murder  touched  the  dead  body,  **  whereupou 
the  brow  of  the  dead,  which  before  was  of  a  livid  and  carrion  color,  be- 
gan to  have  a  dew  or  gentle  sweat  arise  on  it,  which  increased  by  degrees 
till  the  sweat  ran  down  in  drops  on  the  face,  the  brow  turned  to  a  lively 
and  fresh  color,  and  the  deceased  opened  one  of  her  eyes  and  shut  it 
again ;  and  this  opening  the  eye  was  done  three  several  times ;  she  like- 
wise thrust  out  the  ring  or  marriage  finger  three  times  and  pulled  it  in 
again,  and  the  finger  dropped  blood  on  the  grave."  (14  Stat<j  Trials^ 
1342 .) 

In  1665  occurred  the  trial  of  the  Suffolk  witches.  Rose  Cullender  and 
Amy  Duny,  on  a  charge  of  bewitching  children,  in  which  we  find  one 
of  the  most  enlightened  and  distinguished  physicians  of  the  tinie.  Sir 
Thomas  Browne,  author  of  the  Religio  Medici,  testifying  to  his  belief  in 
witchcraft,  and  it  was  largely  upon  his  testimony  that  the  unfoitunate 
women  were  convicted  and  himg.  As  an  illustration  of  the  value  of 
the  best  medical  t.estimony  in  England  in  that  day,  it  is  worth  while  to 
quote  Dr.  Browne's  testimony  in  couii:,  delivered  after  an  examination 
of  the  two  accused  wome^  and  the  aunt  of  the  children  alleged  to  have 
been  bewitched.  It  seemed  that  Rose  Cullender  and  Amy  Duny  had 
quarreled  with  the  parents  of  the  children;  that  the  children  subse- 
quently had  fits  and  threw  up  crooked  pins  and  a  twopenny  nail  with  a 
broad  head,  and  that  thereupon  a  bee  brought  the  nail  and  forced  it  into 
the  child's  mouth ;  and  the  two  children  declared  that  the  prisonei^s  were 
tormenting  them,  and  that  they  saw  their  apparitions.  There  was  other 
eviden(».e,  but  the  foregoing  wa^;  the  most  weighty.  After  hearing  the 
evidence  and  making  his  examination.  Dr.  Browne,  havinjr  b<»en  called 
on  for  his  opinion,  stated  to  the  court  that  "  he  was  clearly  of  opinion 
that  the  persons  were  bcT/vitched,  and  said  that  in  Denmark  there  had 
been  lately  a  great  discovery  of  witches,  who  used  the  very  same  way  of 
afflicting  persons  by  conveying  pins  into  them,  and  crooked  as  these  pins 
were,  with  needles  and  nails.  And  his  opinion  was  that  the  devil  in  su(^h 
cases  did  work  upon  the  bodies  of  men  and  women  upon  a  natunil  foun- 
dation (that  is)  to  stir  up  and  excite  such  Immours  superabounding  in 
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their  bodies  to  a  great  extent,  whereby  he  did  in  an  extraordinary  man- 
ner afflict  them  with  such  distempers  as  their  bodies  were  most  subject 
to,  as  particularly  appeared  in  these  children;  for  he  conceived  that 
these  swooning  fits  were  natural,  and  nothing  else  but  that  they  call  the 
mother,  but  only  heightened  to  a  great  excess  by  the  subtlety  of  the 
devil  cooperating  with  the  maUce  of  those  we  term  witches,  at  whose 
instance  he  doth  these  villainies." 

In  his  Relig^io  Medici  (part  i.,  sec.  30)  Dr.  Browne  emphatically  affirms 
his  beUef  in  wit(^hes,  and  describes  those  who  do  not  believe  in  them  as 
"  a  sort  not  of  Infidels,  but  Atheists."  In  charging  the  jury  in  the  case 
just  alluded  to,  Chief -Justice  Hale  said  **that  there  were  such  creatures 
as  witches  he  had  no  doubt  at  all." 

In  the  early  part  of  the  eighteenth  century  we  have  what  is  probably 
the  first  recorded  instance  of  a  criminal  trial  in  which  the  result  de- 
pended largely  upon  the  conflicting  evidence  of  medical  experts.  The 
case  was  that  of  Spencer  Cowper,  an  Englishman  of  high  position,  who 
was  accused  of  the  murder  of  a  Quakeress,  Sai-ah  Stout  by  name.  Miss 
Stout's  body  was  found  one  morning  in  a  mill  stream.  There  was  evi- 
dence to  show  that  the  last  person  who  had  been  with  her  on  the  night 
before  was  Cowper.  He  was  tried  for  her  murder,  and  a  considerable 
number  of  physicians  were  called  by  the  prosecution  and  defense  to 
establish  or  controvert,  among  others,  this  proposition :  that  "  it  is  con- 
trary to  nature  that  any  persons  that  drown  themselves  should  float  upon 
the  water ;  we  have  sufficient  evidence  that  it  is  a  thing  that  never  was  j 
if  persons  come  alive  into  the  water,  then  they  sink ;  if  dead,  then  they 
swim.^'  Witnesses  were  also  called  to  prove  the  proposition  that  water 
must  be  found  in  the  stomach  of  a  person  who  died  of  drowning,  and 
that  its  absence  was  inconsistent  with  death  so  caused.  The  case  was 
prosecuted  and  defended  with  great  energy  and  vigor,  and  resulted  in 
Cowper's  acquittal.  Baron  Hatsell,  who  presided  at  the  trial,  made  some 
remarks  upon  medical  testimony  in  the  course  of  his  charge  to  the  jurj^ 
which  have  a  decided  resemblance  to  some  of  the  reflections  which  are 
made  to-day  by  judges  charging  the  jury  upon  the  merits  of  the  same 
kind  of  evidence.  Baron  Hatsell  said :  "  You  have  heard  also  what  the 
doctore  and  surgeons  said  on  the  one  side  and  the  other  concerning  the 
swimming  and  sinking  of  dead  bodies  in  the  water ;  but  I  can  find  no 
certainty  in  it,  and  I  leave  it  to  your  consideration.  The  doctors,  and 
siu'geons  have  talked  a  great  deal  to  this  purpose,  and  of  the  water  going 
into  the  lungs  or  the  thorax  j  but  unkss  you  have  more  skill  in  anatomy 
than  I,  you  will  not  be  much  edified  by  it."     (13  State  Trijils,  1188.) 

In  another  criminal  trial  somewhat  later  we  find  a  veiy  curious  result 
of  the  denial  to  the  prisoner  of  the  assistance  of  counsel  in  trials  for 
felony.  At  the  trial  of  Lord  Ferrars,  the  prisoner  set  up  the  defense 
of  insanity,  and  was  obliged  himself  to  examine  the  witnesses  whom  he 
called  to  support  this  plea. 

In  the  nineteenth  century  the  development  of  the  science  of  forensic 
medicine  has  been  rapid  and  important,  and  a  quantity  of  literature  has 
appeared  upon  the  subject.  Some  of  the  best  known  names  of  contrib- 
utors to  the  s(?ience  are  those  of  Orfila  and  Tardieu  in  France,  Casper  in 
Germany,  Christison,  Taylor,  Guy,  and  Ogston  in  England,  and  Beck, 
Reese,  Wharton  and  Stille,  and  Wonnley  in  the  United  States.  The 
increasing  complexity  of  modem  life  resulting  as  it  has  in  a  marked  in- 
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crease  in  the  quantity  and  variety  of  litigation,  the  rapid  strides  in  the 
direction  of  accurate  knowledge  and  means  of  scientific  investigation 
which  have  Ijeen  made  in  medicine,  surgerj-,  and  chemistry'  and  the 
tenden(?y  to  a  relaxation  of  the  strictness  of  the  old  common-law  rides  of 
evidence,  have  all  contributed  to  activity  in  the  domain  of  forensic  medi- 
cine and  to  the  enlargement  of  the  field  of  its  application. 

Recurring  to  the  definition  of  medical  jurispiiidence  which  has  been 
given,  it  is  obvious  in  the  first  place  that  a  wide  field  of  science  may  be 
covered  by  the  terms  **  principles  and  practice  of  medicine.'*  Anat- 
omy, physiolog}',  medicine,  surgery,  chemistrj',  and  physics,  all  come  to  a 
greater  or  less  extent  within  the  pro\4nce  of  the  science  of  medicine,  and 
they  are  all  constantly  called  upon  to  contribute  to  the  elucidation  of 
legal  questions  affecting  life,  liljerty,  and  property.  It  may  be  said  that 
the  progress  which  has  been  made  in  the  application  of  the  sciences  of 
toxicology  and  patholog}-  in  courts  of  law  has  greatly  increased  the  dif- 
ficulty of  successfuUy  concealing  the  crime  of  death  by  poisoning. 

Nor  is  the  category  of  the  kind  of  judicial  proceedings  in  which  the 
assistance  of  the  trained  medical  witness  is  invoked  less  varied  than  the 
nature  of  the  subjects  covered  by  the  science  of  medical  jmisprudence. 
The  determination  of  the  capacity  of  testators  to  make  wills,  of  contract- 
ing parties  to  contract,  and  in  the  marriage  i-elation  to  consummate  the 
contract,  the  decision  of  property'  rights  depending  upon  questions  of 
legitimacy,  survivorship,  age,  and  identity,  mental  capacity  to  take  and 
hold  property,  are  all  familiar  instances  on  tlie  civil  side  of  the  law  of  the 
daily  application  of  the  science  of  medical  jurisprudence  to  assist  courts 
and  juries  in  arri\ing  at  just  conclusions  in  regard  to  property  rights ; 
while  in  the  criminal  branch  of  the  law,  the  increasing  frequency  with 
which  mental  alienation  is  interposed  as  a  defense  to  prosecution  for 
crimes  of  violence,  the  necessity  of  the  ascertainment  of  the  causes,  and 
probable  means  or  instnunent,  of  death  or  injur}',  and  the  duration  and 
effect  of  such  injuries,  and  questions  arising  out  of  what  is  known  as 
hypnotism,  which  has  already  more  than  once  been  interposed  in  France 
as  a  defense  to  criminal  prosecutions — all  fm'nish  a  class  of  cases  in 
which  the  testimony  of  the  me<lical  expert  is  indispensable.  It  is  to  be 
noted,  however,  that  the  statute  law  of  many  of  the  States  has  interposed 
a  wise  and  salutary  check  upon  j)ossible  forms  of  abuse  of  the  confiden- 
tial relation  which  must  of  necessity  exist  between  physician  and  patient, 
by  prohibiting  the  disclosure  by  a  physician  of  communications  made 
by,  or  information  rect^ved  from,  the  patient  while  in  attendance  upon 
him  in  a  professional  cai)iw*ity.  This  toi)ic  will  be  fully  treated  in  a 
sul)se(|uent  arti(*l(\  It  is  an  instance  of  a  class  of  eases  in  which  exj>ert 
testimony  is  limited  or  excluded  on  the  same  well-founded  grounds  of 
public  policy  wliich  has  caused  the  ena(*tment  of  laws  prohibiting  the 
disclosure  of  confidential  communications  made  by  clients  to  their  attor- 
neys, and  persons  to  their  s])iritual  advisers. 

Under  the  syst(*ms  of  legal  procedure  whi(*h  obtain  in  England  and 
th(t  United  States,  tlie  contesting  parties  to  the  proceeding  select  their 
own  experts  and  pay  them.  That  this  system  has  in  some  cases  led  to 
abuse,  and  that  it  has,  particularly  in  th(»  last  few  years,  had  a  tendency 
t^)  throw  dis(*r(*dit  upon  all  medical  expert  testimony,  cannot  be  doul)ted. 
The  spectacle  which  is  now  constantly  witnessed  in  our  courts,  of  equally 
qualified  experts  called  on  different  sides  of  a  case  flatly  contradict- 
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ing  each  other,  must  of  necessity  cast  doubt  either  upon  the  reliability 
of  medical  opinion,  or  else  upon  the  standing  of  medicine  as  an  exact 
science.  But  as  the  real  object  of  all  judicial  proceedings  is  the  ascer- 
tainment of  truth  and  the  doing  of  justice,  the  important  question  is 
whether  oiu*  system  conduces  to  these  ends  to  a  greater  or  less  extent 
than  tlie  system  in  vogue  elsewhere.  As  regards  this  question  there  is 
much  room  for  discussion  and  difference  of  o])inion.  But  that  there  is  a 
growing  restiveness  on  the  part  of  judges,  juries,  and  experts  themselves 
under  the  faults  and  defects  of  our  system,  and  a  casting  about  for  some 
better  solution  of  the  problem,  is  undoubted.  A  very  brief  statement  of 
how  it  is  managed  in  France  and  Germany,  where  tlie  English  and 
American  system  of  common  law  procedure  does  not  exist,  may  be  not 
without  interest. 

In  France  the  court  may  order  an  investigation  and  report  {ex2)€rtise) 
by  experts  whenever  it  deems  it  advisable.  If  the  parties  cannot  agree 
upon  the  experts  the  court  appoints  them.  They  are  at  least  three  in 
number,  and  are  generally,  though  not  necessai'ily,  selected  from  a  list 
of  specialists  termed  experts  assermenUs.  The  order  directing  the  inves- 
tigation contains  a  statement  of  its  precise  object,  and  appoints  a  referee, 
or  juge  comniissaire.  Barristers,  or  avocats,  are  not  allowed  to  appear 
before  the  experts,  but  the  parties  are  represented  before  them  by  solic- 
itors {avou^s),  and  sometimes  by  persons  specially  skilled  in  the  matter 
of  the  investigation.  The  report  must  be  signed  by  all  three  of  the  ex- 
perts ;  and  if  there  be  a  dissent,  the  dissenting  opinion  and  the  reasons 
for  it  are  set  forth  in  the  body  of  the  report.  The  judges,  however,  are 
not  at  all  bound  by  the  report  if  it  is  opposed  to  their  convictions.  ("/St 
leur  convidion  s'y  opposeP     Code  de  Procedure  Cirile,  titre  quatorzifeme.) 

In  Germany  since  1870,  under  the  Code  of  Civil  Procedure  for  the  Ger- 
man Empire,  after  the  issues  are  framed  upon  which  expert  testimony  is 
sought,  the  parties  may  agree  upon  the  experts,  and  the  court  appomts 
those  agreed  upon,  but  it  may  confine  the  parties  to  a  given  number  of 
experts.  Sometimes  the  court  submits  to  the  parties  the  names  of  a 
number  of  experts,  and  allows  each  side  to  object  to  a  certain  number  of 
them,  and  then  appoints  those  remaining.  There  exists  in  Germany 
a  class  of  officially  appointed  experts  on  certain  subjects,  and  in  trials 
which  concern  these  subjects  such  experts  have  the  preference  in  appoint- 
ment, unless  there  exists  some  special  reason  why  they  should  not  be 
appointed.  In  Prussia,  for  instance,  it  is  said  to  have  been  the  custom 
to  appoint  as  experts  a  physician  and  surgeon  for  every  county.  In 
addition  there  was  a  medical  college  in  each  province  to  which  an  appeal 
lay  if  the  experts  disagreed  or  the  parties  desired  it.  In  addition  to 
this  there  was  an  appellat43  medical  commission  for  the  whole  kingdom. 
(Rogers,  Expert  Testimo)ii/,  §  41.)  But  in  Germany,  as  in  France,  the  court 
is  not  constrained  to  follow  the  expert  opinions,  and  if  it  is  not  satisfied 
with  them  it  may  oixler  a  new  expert  opinion  from  the  same  or  from 
other  experts. 

The  plans  for  reform  in  the  American  system  of  calling  expert  wit- 
nesses have  generally  been  in  the  direction  of  establishing  a  class  of 
official  experts ;  and  the  trouble  with  most  of  the  plans  is  that  they  cim- 
travene  one  or  all  c^f  the  three  fundamental  idens  of  our  svstem  of  crim- 
inal  trial,  to  wit,  that  the  judge  alone  is  to  be  tlie  judge  of  tlie  law,  that 
the  jury  alone  are  to  pass  on  the  facts,  and  that  the  accused  shall  be 
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allowed  to  produce  any  relevant  and  competent  evidence  in  his  own 
behalf.  The  plan  suggested  by  Sir  James  Fitzjames  Stephen  at  the  end 
of  the  first  volume  of  his  History  of  the  Criminal  Law  of  Englatid,  would 
seem  to  meet  the  situation,  although  it  is  one  which  requires  a  ver^'  high 
standard  of  medical  honor  and  knowledge.  It  seems  that  under  this 
plan,  which  has  been  for  some  time  in  operation  at  Leeds  in  England, 
medical  men  refuse  to  testify  unless  before  doing  so  they  can  meet  in 
conference  with  the  expert  witnesses  to  be  called  on  the  other  side  of  the 
case,  and  have  an  intei*change  of  views.  And  it  is  stated  tliat  the  result 
is  that  at  Leeds  medical  witnesses  are  hardly  ever  cross-examined  at  all, 
and  it  is  by  no  means  uncommon  to  have  them  called  on  one  side  only. 
If  such  a  system  could  be  adopted  by  the  profession  in  America  it  would 
be  of  immense  sendee  in  raising  the  standard  of  expert  testimony,  and 
increasing  the  reliance  placed  upon  it  by  the  courts  and  juries. 

The  adoption  by  the  medical  profession  of  some  such  plan  as  this,  is, 
in  the  opinion  of  the  writer  of  this  brief  and  inadequate  introduction  to 
the  ^eat  science  which  is  treated  in  the  following  pages,  the  proper 
solution  of  the  difficulty.  And  not  its  least  merit  lies  in  the  fact  that  it 
may  thus  be  brought  about  by  the  members  of  the  profession  taking  the 
matter  into  their  own  hands,  and  dealing  with  it  upon  the  lofty  and  dis- 
interested plane  upon  which  the  medical  profession  should  be  moving  on 
to  the  great  future  which,  as  an  instrumentality  for  the  attainment  of 
righteousness  and  justice,  as  well  as  the  retarder  of  death  and  the  alle- 
viator of  human  suffering,  is  surely  before  it. 

liAWBENCE  GODKIN. 
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A  POST-MORTEM  examination  as  ordinarily  undertaken  is  made  for  the 
purpose  of  determining  the  cause  of  death  where  this  is  the  result  of 
disease,  to  observe  the  resulting  pathological  changes,  their  nature,  and 
extent,  together  with  the  organs  implicated. 

The  inquiry  concerns  the  physician  himself.  The  friends  of  the 
deceased  are  (fisposed  to  accept  the  results  of  the  examination  without 
question,  and  with  the  signing  of  the  death  certificate  the  function  and 
responsibility  of  the  examiner  cease.  In  the  case  of  a  medico-legal  in- 
spection the  responsibility  of  the  examiner  is  much  increased.  On  his 
report  and  testimony  may  depend  the  issue  of  a  civil  damage  suit,  or, 
more  important  still,  the  arrest  of  a  freeman,  his  prolonged  imprisonment, 
indictment,  and  trial.  The  liberty  of  the  citizen  and  the  \andication  of 
the  law  alike  demand  that  the  examiner  should  proceed  with  the  utmost 
circumspection,  to  the  end  that  the  guilty  may  not  escape  n  jr  the  inno- 
cent suffer.  It  is  to  be  remembered  that  when  prosecution  follows  as  a 
result  of  the  inspection  the  examiner  must  expect  that  his  methods  will 
be  subjected  to  the  minutest  scrutiny,  and  bear  the  test  of  hostile  criti- 
cism from  the  acutest  minds  the  defense  can  summon.  Loose  and  inac- 
curate methods,  hasty  obser\'^ations,  deductions  rashly  drawn,  may  bring 
confusion  on  the  mecfical  witness  and  involve  in  ruin  a  righteous  prosecu- 
tion. On  the  other  hand,  it  is  to  be  obser\'^ed  that  although  the  prose- 
cuting officer  may  demand  a  victim,  justice  calls  for  the  criminal.  Not 
seldom  it  may  be  the  duty  of  the  medical  witness  to  stand  between  the 
unfortunate  and  an  ambitious  or  too  zealous  prosecutor,  earned  away  by 
the  ardor  of  battle,  the  hope  of  future  gain  or  preferment.  In  such  a 
case  too  often  the  prosecution  is  degraded  into  an  intellectual  contest 
between  the  counsel  for  the  defendant  and  the  prosecuting  officer,  becom- 
ing a  sort  of  prize-fight,  in  which  the  stake  fought  for  is  a  c()n\nction,  a 
victory  for  the  prosecution  which  may  load  to  professional  distinction, 
possibly  political  preferment.  When  such  motives  prevail,  it  is  not 
strange  if  the  medical  witness,  especially  when  retained  by  the  prosecu- 
tion, ent-ers  upon  his  investigati(ms  with  a  biased  mind.  Such  an  attitude 
is  not  conducive  to  that  judicial  spirit  which  the  task  of  a  medical  exam- 
iner requires.  It  may  be  objected  that  it  is  the  function  of  the  examiner 
simply  to  determine  certain  facts  and  report  accordingly,  it  being  for  the 
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j\UT  to  judge  of  tlieir  significance.  It  may  be  observed,  in  reply,  that 
there  are  many  instances  where  the  jurj'  must  be  guided  solely  by  the 
inferences  of  expert  witnesses,  amended  and  clarified  by  proper  ci*oss- 
examination  and  comparison.  It  is  this  verj^  lack  of  the  judicial  si)iiit 
which  has  brought  the  opinions  of  the  expert  witness  into  well-deser\'ed 
discredit.  He  is  too  apt  to  regard  the  case  fi-om  the  point  of  view  of  the 
side  that  employs  him,  and  so  looks  rather  for  what  he  hopes  or  wishes 
to  find  than  at  the  facts  as  they  really  are. 

That  medical  witnesses  should  be  entirely  free  from  bias  is  ex^^ecting 
too  much,  perhaps,  under  the  present  system ;  but  it  is  certainly  their 
duty,  as  honest  and  tnic  men,  as  far  as  in  them  lies  to  divest  themselves 
of  every  feeling  which  is  likely  to  give  their  minds  a  slant.  The  medical 
witness  should  therefore  be  on  his  gutu'd,  and  with  liis  natural  desire  to 
serve  those  who  have  employed  him  yet  keep  his  judgment  unclouded. 
It  is  quite  possible  to  be  mistaken  witli  regai-d  to  even  natural  appear- 
ances. Tlie  writer  has  seen  the  petechias  of  the  early  stage  of  decompo- 
sition mistaken  for  the  marks  left  by  contusions.  It  is  imnecessarj-  to 
point  out  the  possible  consequences  of  such  an  error.  Because  of  similar 
blunders,  payments  on  policies  of  life  insurance  have  been  refused,  and 
criminal  prosecutions  institut<Hl  invohdng  the  innocent  in  ruinous  ex- 
I)ense,  perhaps  even  jeopardizing  human  life. 

Post-mortem  examinations  made  for  forensic  purposes  may  be  cli^ssi- 
fied  as  follows : 

1.  Before  burial :  (a)  examination  made  soon  after  death,  before  de- 
composition has  set  in ;  (b)  when  decomposition  is  far  advanced. 

2.  After  burial :  (a)  before  the  soft  parts  have  lost  their  identity ;  {b)  at 
a  more  remote  period,  when  the  bones  only  are  left,  the  soft  parts  ha\nng 
either  disappeared  altogether  or  been  merged  in  an  undistinguishablo 
ma«s. 

In  all  medico-legal  examinations  the  examiner  should  be  accompanied 
by  at  least  one  other  physician  not  only  as  an  assistant,  but  also  as  a 
witness.  It  shall  be  his  duty  to  write  out  an  accurate  and  full  account 
of  the  proceedings  of  the  examiner  at  his  dictaticm,  with  the  findings,  to- 
gether with  a  descripti<m  of  the  methods  employed.  The  journal  should 
be  kept  in  ink,  and  signed  and  sworn  to  by  both  the  examiner  and  his 
jussistant,  also  by  any  otlier  physician  wlio  may  be  present.  It  is  imjK)r- 
tant  that  eveiy  organ  should  be  examined,  not  excluding  the  spinal  cord 
and  the  ribs,  especially  the  first  and  second.  A  full  an<l  complete  exam- 
ination should  be  the  nile  in  every  case,  to  which  there  should  })e  no 
exception.  Ogston  relntes  a  case  in  which,  owing  to  the  fact  that  the 
examination  of  the  spinal  cord  was  omitted,  the  prosecution  failed  to 
convict.  The  case  was  as  follows:  Two  men  having  quan^eled,  <me  of 
them  in  the  strugghi  whicli  followed  strangled  his  oi)ponent  by  twisting 
his  neckcloth  violently.  In  the  subs(H|uent  trial  tlu»  defense  claimed 
that  the  deceased  lost  his  life  from  spinal  hemoiThage,  and  the  <M)rd  not 
ha\'ing  been  examined,  the  j)rosecution  wa>s  unable  to  disprove  tin'  claim 
of  the  def(»nse,  and  lost.  It  is  impoi-tant  to  examine  the  ribs,  not  neglect- 
ing the  first  and  s(M»fmd.  In  an  autopsy  held  by  Dr.  Van  Cott  at  the 
Brookl\ii  City  Hosjiital  on  the  ])ody  of  a  man  who  died  from  injuries 
receiv<*d  from  falling  into  the  hold  ()f  a  ship,  the  writer  saw  a  (juantity 
of  bl(K)d  in  tlie  left  pleural  cavity,  which  had  come  from  a  wound  in  the 
left  suMav-ian  vein,  made  e^ddently  by  a  sharp  si)icule  ()f  bone  from  a 
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fractured  first  rib.  So  too  the  laminae  and  bodies  of  the  vertebrae  should 
be  examined.     Tlie  inspection  cannot  be  too  minute  or  precise. 

It  is  always  a  very  great  advantage  for  the  medical  examiner  to  be 
able  to  make  the  inspection  and  autopsy  at  the  place  of  death,  and,  if 
possible,  before  the  body  has  been  interfered  with  or  moved  from  the  spot 
where  it  lay  when  discovered.  There  are  many  facts  connected  with  the 
position  of  the  corpse,  its  distance  from  a  bed,  door,  or  stairw^ay,  which 
might  be  of  the  utmost  importance  as  bearing  on  the  cause  of  death,  yet 
which  would  almost  certainly  escape  the  lay  witness.  Such  details  as 
these  would  be  estimated  at  their  true  value  by  the  medical  examiner, 
and  noted  accordingly. 

It  will  be  seen  that  the  r61e  of  examiner  is  thus  extended  beyond  the 
mere  making  of  an  autopsy.  It  is  certainly  high  time  that  the  important 
data  which  may  be  obtained  from  a  proper  examination  of  the  premises 
should  no  longer  be  left  to  the  bimgling  of  ignorant  persons.  At  pres- 
ent, the  court  has  to  depend  on  the  testimony  of  policemen  and  excited 
neighbors  for  what  is  in  many  cases  vital  evidence,  and  then  falls  back 
on  the  much-abused  hypothetical  question,  which  the  medical  examiner 
is  required  to  answer  categorically.  It  is  certain  that  some  change  should 
be  brought  about  in  the  nature  of  the  judicial  proceedings  at  present  in 
vogue  on  the  discovery  of  a  homicide  or  sui)po8ed  suicide,  and  known 
as  a  "  coroner's  inquest."  The  reform  ought  to  commence  at  the  very 
beginning,  starting  from  the  moment  when  the  corpse  is  discovered.  On 
the  arrival  of  the  officer,  he  should  first  satisfy  himself  that  life  is  extinct. 
A  physician  will  usually  have  been  summoned,  so  that  he  wiU  not  have 
to  depend  on  his  own  judgment  to  determine  this  important  point.  This 
done,  he  should  close  the  room  and  permit  no  one  to  enter.  In  cases  of 
suspension,  the  body  should  always  be  cut  down  at  once ;  nor  is  this  so 
unnecessary  a  direction  as  may  at  first  sight  appear.  Instances  have  not 
been  wanting  where  an  absurd  fear  of  interfering  with  the  coroner  has 
prevented  this,  although  life  was  not  entirely  extinct.  A  life  may  thus 
have  been  sacrificed  which  might  have  been  saved.  Under  all  other 
circumstances  it  is  better  that  the  body  be  not  in  any  respect  disturbed, 
nor  should  any  article  of  furniture,  wearing-apparel,  household  utensils, 
or  weapons  be  moved  from  the  position  where  first  discovered.  If  evi- 
dences of  a  struggle  are  apparent  in  other  apartments,  not  only  should 
the  room  be  closed  where  the  body  was  discovered,  but  also  the  whole 
house,  and  left  in  charge  of  an  officer,  the  inmates  l)eing  either  confined 
to  their  rooms  or  allowed  to  remove  to  other  quarters.  At  aU  events, 
they  should  not  be  permitted  to  roam  about  the  premises  unhindered,  at 
full  liberty  to  commit  any  indiscretion,  or,  if  necessarj^,  make  prepara- 
tions to  conceal  evidences  of  crime.  The  coroner's  office  having  been 
notified,  a  duly  authorized  medical  examiner  should  at  once  go  to  the 
house,  and  with  his  assistant,  and  possibly  a  representative  of  the  law- 
officer,  make  the  necessary'  medico-legal  inspection  of  the  body  and  its 
environment.  After  the  autopsy,  and  on  the  wiitten  permission  of  the 
examiner,  the  body  may  be  properly  cared  for,  but  under  no  circum- 
stances shoidd  the  use  of  any  embalming  fluid  be  permitted.  Such  fur- 
ther ari'angements  may  then  be  made  as  cleanhness  and  necessity  may 
require.  The  inmates  may  be  allowed  such  liberty  in  the  house  as  may 
seem  advisable  to  the  law-officer.  Thev  shall,  if  thev  desire,  be  allowed 
the  pri\41ege  of  accompanjnng  the  medical  inspector  in  his  search,  either 
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in  person  or  by  representative,  but  shall  not  be  allowed  to  remove  articles 
of  wearing-apparel  or  other  articles  until  TVTitten  permission  has  been 
obtained  from  the  medical  inspector.  Such  a  proceeding  as  this  may 
seem  unnecessarily  harsh,  yet  it  will  not  only  prevent  guilty  inmates 
from  removing  evidences  of  their  crime,  but  will  also  protect  the  inno- 
cent by  deterring  them  from  the  commission  of  actions  which  might 
render  them  liable  to  suspicion.  Had  such  regulations  been  carried  out 
in  the  Borden  house  after  the  discoveiy  of  the  bodies,  is  it  likely  that 
Lizzie  Borden  would  have  been  put  on  trial  for  her  life  If  She  certainly 
would  not  have  been  permitted  to  destroy  clothing  as  she  did,  innocently 
enough,  perhaps.  Yet  this  error  of  judgment  was  one  of  the  strongest 
inducements  to  the  State  to  hold  her  for  trial.  It  certainly  was  one  of 
the  strongest  points  against  her. 

Such  ill-considered  acts  are  to  be  expected  from  persons  laboring 
under  great  excitement,  as  must  be  the  case  where  relatives  or  even 
strangei*s  have  been  found  struck  down  by  the  hand  of  \'iolence.  Pru- 
dence is  not  to  be  expected  under  such  circumstances,  and  the  innocent 
may  not  only  do  things  unwittingly  which  may  destroy  evidence,  but 
also  be  the  means  of  entangling  them  in  the  meshes  of  the  law. 

It  may  be  said  of  such  a  procedure  that  it  would  be  impracticable  in 
rural  districts  and  in  lonely  situations ;  but  there  is  no  hamlet  without 
its  village  constable  and  justice  of  the  peace.  The  latter,  in  the  absence 
of  the  regularly  apjx)inted  examiner,  might  delegate  the  office  to  the 
village  practitioner,  whose  observations  would  Ixi  far  more  likely  to  be 
of  service  to  the  court  than  those  of  the  constable  or  the  casual  neighbor. 
Other  processes  of  law  are  carried  out  in  remote  districts,  and  there  is 
no  reason  why  so  important  a  function  as  a  medico-legal  insi)ection 
should  not  be  likewise  conducted  in  an  orderly  and  precise  manner.  In 
most  States  the  law  makes  no  provision  for  such  a  procedure.  In  one 
State,  however  (Massachusetts),  the  medical  examiner  is  a  regular  official 
appointed  by  the  State,  and  this  is  a  step  in  the  right  direction.  It  is  to 
be  hoped,  however,  that  a  more  enlightened  practice  may  ultimately 
prevail,  and  that  the  prosecuting  officer  will  not  have  to  dt^pend  on  the 
testimony  of  ignorant  persons  and  laymen  for  the  preparation  of  what  is 
often  the  most  important  part  of  the  case. 

It  is  rare  at  present  for  the  medical  examiner  to  have  an  oi>portunity 
to  inspect  the  body  and  its  surroundings  before  ]>oth  have  imdergone 
interference  and  change.  If,  however,  he  has  been  so  foi*tunate  as  to 
have  forestalled  this,  on  his  airival  at  the  place  of  death  he  should  first 
note  accurately  the  position  of  the  body,  whethei*  on  face,  side,  or  back. 
The  position  of  the  limbs  should  also  be  observed,  esi)ecially  that  of  the 
arms  and  hands.  If  tliero  is  a  weapon  in  either  hand,  the  i)osition  of  the 
fingers  with  regard  to  the  handle  of  the  weapon  should  be  carefully 
noted,  as,  for  instance,  whether  tightly  clinched  upon  or  only  loosely 
surrounding  it.  The  nails  of  the  coq^se  should  be  carefully  inspei'ted 
for  shreds  of  skin,  which  in  a  struggle  may  have  been  scratched  from 
the  assjiilant.  If  foimd,  they  should  be  cai'cfully  preserved  for  future 
examination.  So,  too,  the  hands,  when  clinched,  should  be  opened  and 
examined  for  tufts  of  hair  ov  fragments  of  clothing.  These  inspections 
should  be  completed  before  the  removal  of  the  body  from  its  original 
position.  A  rough  diagram  of  the  room,  which  any  intelligent  man 
could  make,  will  be  of  material  assistance.     On  this  nuiy  be  plotted  the 
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position  of  the  body,  together  with  that  of  every  article  of  furniture  in 
the  room,  and  any  weapon  or  weapons  which  may  be  discovered.  Nor 
is  it  necessary  to  be  a  surveyor  to  do  this  with  sufficient  accuracy  for  tho 
purpose.  A  tape-measure  used  with  ordinary  intelligence  will  give  the 
required  measurements,  and  these  can  be  recorded  on  a  nide  diagram. 
Such  a  sketch  shows  at  a  glance  the  position  of  the  body  with  regard  to 
every  article  of  furniture  in  the  room,  together  with  the  distances.  If  a 
weapon  is  found  in  the  room,  its  distance  from  the  corpse  can  be  indi- 
cated in  like  manner.  If  any  blood-stains  are  found  on  the  floor,  whether 
in  the  room  or  without,  their  distance  from  the  corpse  should  be  noted, 
and  if  on  the  wall,  their  height.  It  is  also  of  importance  to  notice  the 
character  of  the  stains,  as,  for  instance,  whether  produced  by  the  si)outing 
of  an  artery  or  smeared  on  the  wall  or  floor  by  hands  or  feet.  With  re- 
gard to  the  furniture  in  the  room,  tlie  position  of  each  piece  should  be 
noted,  and  whether  disposed  in  an  orderly  manner  or  overturned.  The 
bed  should  be  examined  with  reference  to  the  condition  of  the  bedclothes, 
whether  stained,  in  disorder,  or  undisturbed.  The  minutest  detail  is 
worth  mentioning,  for  until  the  entire  case  is  made  up  it  is  impossible  to 
be  sure  that  any  fact  is  trivial  and  of  no  importance.  It  is,  besides,  ex- 
tremely difficult  to  supply  a  link  which  may  be  essential  to  the  evidence 
after  all  traces  of  the  act  of  violence  have  been  effaced  from  the  spot. 

With  reference  to  the  importance  of  noting  the  position  of  the  body, 
as  regards  the  different  articles  of  furniture  in  the  room,  the  following 
case  may  be  cited  from  Christison.  The  deceased  died  from  poisoning 
by  hydrocyanic  acid.  The  question  arose  whether  it  was  self-admin- 
istered or  not.  The  body  was  found  in  bed,  covered  in  an  orderly  man- 
ner with  the  bedclothes,  while  the  vial  which  had  contained  the  acid, 
together  with  a  tumbler  from  which  it  had  been  drained,  was  in  a  dis- 
tant part  of  the  room.  The  whole  case  turned  on  the  following  point, 
as  to  whether  a  person,  taking  the  poison  with  suicidal  intent,  could 
afterward  set  the  tumbler  and  vial  deliberately  where  found,  then  go 
over  to  the  bed  and  draw  the  bedclothes  up,  before  being  overtaken  by 
death.  Hero  it  was  evidently  of  the  utmost  importance  that  the  dist^iince 
between  the  body  and  the  vial  and  tumbler  should  be  accurately  known. 
So,  too,  in  rapidly  fatal  wounds  accompanied  by  violent  hemorrhage,  a 
knife  or  other  cutting  instrument  may  be  found  at  a  distance  from  the 
corpse,  possibly  in  another  room  or  part  of  the  house.  Irrespective  of 
the  nature  and  direction  of  the  wounds,  it  may  be  asked  whether  it  was 
possible  for  the  deceased  to  traverse  the  distance  between  the  spot  where 
the  weapon  was  discovered  and  that  where  the  body  lay,  before  death 
ensued.  If  the  medical  witnesses  answer  no,  it  is  e\adent  that  the  death 
was  not  8elf-inflict<3d.  When  the  body  has  been  discovered  in  tlie  open 
air,  similar,  though  less  precise,  observations  are  still  possible.  Accidents 
of  weather  may,  of  course,  obscure  or  entirely  obliterate  much  that  would 
prove  useful  in  the  way  of  evidence ;  stiU,  the  viciuity  should  be  carefully 
examined,  especially  for  trac^es  of  a  struggle.  If  found,  the  distance 
should  be  measured  from  the  spot  where  the  body  lay  to  the  farthest 
point  where  traces  of  a  struggle  are  visible.  If  the  body  be  tliat  of  a 
woman,  the  condition  of  the  underclothes  shonM  be  examined,  and  par- 
ticular search  made  for  seminal  stains.  Rape  followed  by  murder  is  more 
apt  to  be  perpetrat<3d  in  secluded  localities  than  near  or  in  a  dwelling, 
and  therefore  the  evidence  of  such  a  crime  should  be  looked  for  with 
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care.  Often  after  an  unsuccessful  attempt  at  rape  murder  may  be  com- 
mitted, either  as  a  result  of  the  violence  used  or  with  the  object  of  con- 
cealment. 

The  foregoing  remarks  apply  to  the  preliminarj-  examination  of  the 
premises  in  which  the  body  was  discovered.  Reasons  have  been  given 
why  it  is  best  for  tlie  medical  examiner  to  make  this  a  part  of  his  duty. 
Afterw'ard  he  will  proceed  to  the  actual  inspection  of  the  body  itself. 
The  external  inspection  should  always  include  an  examination  of  the 
clothes.  Bullet-holes  in  clothing  should  be  inspected  to  determine  the 
condition  of  the  edges  of  the  rents,  for  if  these  are  biuned,  it  is  e\ddent 
that  the  shot  was  fired  at  ver}-  close  range.  The  cuts  made  by  a  knife  or 
other  sharp  instrument  should  be  counted  and  described.  They  may 
be  afterward  compared  with  the  body  wounds.  Where  the  cuts  in  the 
clothes  exceed  those  in  the  body,  this  fact  is  in  itself  a  presumption 

X'nst  suicide,  as  self-inflicted  wounds  are  not  likely  to  miss  their  mark, 
special  examination  of  the  clothing  for  seminal  stains  will  be  referred 
to  and  described  in  the  article  on  Blood  and  Other  Stains. 

The  actual  examination  of  the  body  consists  of  two  stages,  the  external 
examination  and  the  internal.  Let  it  not  be  supposed  that  the  autopsy 
proper,  the  dissection  of  the  body,  and  the  inspection  of  the  viscera  form 
the  most  important  or  only  important  part  of  a  medico-legal  examina- 
tion. It  is  often  of  the  greatest  importance  to  detennine  the  identity  of 
the  corpse,  and  this  is  frequently  a  most  difficult  task.  Nothing  would  seem 
to  be  easier  than  for  a  wife,  brother,  or  sister  to  recognize  the  body  of  a 
deceased  husband  or  near  relative  j  yet  there  is  hardly  a  body  found, 
where  the  necessity  arises  for  identification,  which  is  not  claimed  by 
several  different  people.  Nor  are  these  false  recognitions  caused  alto- 
gether by  putrefactive  changes,  for  the  most  extraordinary'  mistakes  of 
recognition  have  been  made  before  putrefaction  has  had  time  to  occur. 
No  doubt  sucli  errors  are  due  in  part  to  the  changed  ai)pearance  of  the 
body  after  death;  but  there  is  also,  in. the  natui*al  desire  of  friends  to 
recover  the  body  of  a  near  relative  missing  and  supposed  to  be  dead,  an 
incentive  to  exaggerate  the  impoi-tance  of  slight  points  of  resemblance, 
and  to  overlook  points  of  marked  dissimilarity.  In  no  other  way  can  we 
account  for  the  mistakes  of  this  sort  which  are  being  constantly  made. 
The  recognition  of  the  corpse  must  depend,  however,  mainly  on  the  ex- 
ternal examination,  together  T\dth  such  corroborative  evidence  as  may 
be  afforded  by  the  clothing  and  other  property  foimd  on  the  body.  In 
this  connection,  it  mav  be  both  useful  and  interesting  to  give  several 
recent  instances  of  mistaken  identity  which  have  come  to  the  'WTiter's 
notice.  On  September  3,  1893,  there  appeared  the  following  account 
in  the  New  York  Herald  of  the  case  of  Marcus  A.  Quinn :  *^  He  was 
entered  as  dead  in  the  books  of  the  morgue,  and  at  the  Bureau  of  Vital 
Statistics.  A  body  was  buried  as  his  in  consecrated  ground  in  Calvarj'- 
Cemetery,  and  yet  on  Tuesday  (August  29th)  he  was  found  alive  in  the 
hospital  of  the  almshouse.  Quinn  was  employed  as  messenger  and 
teacher  in  the  office  of  the  warden  of  the  almshouse  on  Blackwell's 
Island.  His  wife,  however,  lived  in  the  city,  and  Quinn  was  in  the  habit 
of  visiting  her  every  five  or  six  days.  He  came  to  the  city  on  leave  of 
absence  August  5th.  Having  been  long  away  from  his  friends,  he  re- 
ceived a  warm  welcome,  and  it  is  said  drank  too  freely,  and  afterward 
wandered  about  aimlessly.    His  wife,  hearing  of  his  vagaries  through  a 
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relative,  l)eeame  alarmed  as  time  passed  and  he  did  not  eall  uiM>n  lior. 
She  finally  sent  to  Blac^kwell's  Island,  and  learned  that  he  was  not  then*, 
bnt  had  been  away  for  a  nnmber  of  days,  and  theiv  was  no  elew  to  \\\h 
whereabonts.  She  then  went  to  poliee-headquartei's  on  Anjjnst  18th,  and 
saw  the  following  report,  filed  Angnst  11th:  *The  body  of  a  man  was 
fonnd  off  Pier  9,  East  River ;  abont  fifty  yeai'S  oUl,  five  fe(»t  nine  in(*hes 
tall,  weighing  about  one  hundred  and  fifty  iK)nn(isj  gi'ay  hair  and  mus- 
tache, and  beard  about  a  week's  gn)wth ;  gi'ay  eyc^s ;  mixed  bhK*k-and- 
brown  ribbed  vest,  blue-and-brown  striped  tnnisc^rs,  whit<>  shirt,  heather 
belt  about  the  waist,  black  IVince  Albert  coat ;  in  the  watcT  about  five 
hours/  To  Mrs.  Quinn  this  description  seemed  to  tally  with  that  of  her 
missing  husband  in  every  particular.  She  aiTive<l  at  th(^  morgue  the 
following  morning  armed  with  a  tint}'i)e.  Tlie  body  had  btK»n  buried  in 
Hart's  Island,  but  the  photograph  taken  before  burial  li>ft  no  room  for 
doubt  in  the  mind  of  the  wife.  Tlio  pictures  W(»re  compariMl  and  can»fully 
scrutinized  by  the  authorities  at  the  morgue,  and  the  policeman  statioiKHl 
there  said,  *  You  could  not  tell  one  from  the  other.'  Mrs.  Quinn  wantinl 
to  make  sure.  She  went  to  Hart's  Island  on  Monday,  where  the  body 
was  disinterred  for  her,  and  not  only  she,  but  lu^r  eldt»8t  son  Matthew 
and  a  friend,  positively  identified  the  body  as  tliat  of  her  husband.  In 
a  se^ed  coffin  the  body  was  taken  baxrk  to  the  morgue,  while  t\n^  suppom^l 
widow  went  to  the  office  of  the  Prudential  Insurance  Company,  froM) 
whence  an  agent  was  sent  to  adjust  the  claim.  To  him  the  evidt^nco 
seemed  so  complete  that  Quinn  was  d(»ad  that  the  claim,  $l()r),  was  paid 
in  full.  The  funeral  followed,  which  t\u)  widow  and  her  tlin^e  houh 
attended,  togetlier  with  a  friend.  Ev(»n  th(^  clothing  on  tin*  dead  man 
was  biuTied,  so  positive  was  the  identiflc'aticm.  Shortly  aft-<'r  the*  funiTal 
her  eldest  son,  who  was  emploved  on  the  island  steamer,  walk<»d  in  an<I 
told  her  that  he  had  seen  her  ^lusband  in  tin;  hospital,  and  that  sIh?  had 
buried  the  wrong  man.  It  appeared  that  in  his  adventun»H  a}>out  th(^ 
city  the  man  ha<l  contracted  pneumonia,  and  had  finally  brought  up  in 
the  hospital  on  August  29th.'' 

With  regard  to  the  insurance  money,  it  may  be  addfnl  that  the  wonum 
paid  it  back  at  once,  receiving  a  re(feipt  in  full  from  th<^  (jcmipany.  Ind^^d, 
the  small  amount  of  the  money,  and  the  fact  that  the  bulk  of  it  must  have 
been  spent  on  the  funeral,  preclude  the  idea  c»f  a  fraurlulent  id<ajtifl(fation. 
Here  was  a  case  where  a  b^nly  was  i>ositively  identifi(*d  by  i\v(*  j)erHonK, 
including  the  wife,  as  that  of  her  husband.  Not  only  were  the  niy  offiiMals 
satisfied  of  the  validity  of  the  re<.'Ognition,  but  the  insuranc**  (?onipany 
also.  The  photographs  were  ccmipan*d  by  certainly  ten  jH'rwjns,  and 
declared  to  be  those  of  the  same  individual.  Yet  all  were  mistaken. 
Another  case  equally  singular  hapiK*nf*d  al>oiit  the  same  tim<*.  It  ixutum'tl 
in  eonnefrtion  with  the  Hallidav  munler  in  this  Stat<*.  Tin*  \uh\'u*h  ttf  two 
women  found  in  the  Hallidav  bam  were  first  identified  as  ihtrnt*  of  Halli- 
day's  daughter  and  granddaught^fr,  although  not  without  kohm*  (\Hfi»r**uoi- 
of  opinion  on  the  part  of  the  n^latives,  as  the  two  sons  of  Hallidav  d<'ni<'d 
that  the  bodies  were  those  of  their  sister  and  jwcv,  while  other  relative's 
were  just  as  positive  that  they  were.  Within  twenty-four  hours  the  \nn\i*'H 
were  identified  again  as  those  of  a  certain  Margan*t  M'Quillan  and  h<'r 
dangfat^r,  by  a  second  set  of  relatives  f^quallv  j>ositive.  All  this  hapji^fn'^d 
before  decomposition  had  become  sufficiently  far  advauf;ed  U)  euuumni  for 
the  errors. 
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Cases  like  these,  where  the  nearest  relatives  of  an  individual  have  been 
mistaken  in  the  identity  of  a  corpse,  should  sufficiently  emphasize  the 
care  which  it  is  requisite  for  the  medical  examiner  to  exercise  in  that  part 
of  the  external  examination  which  is  intended  to  establish  or  confirm  the 
question  of  the  identity  of  the  corpse.  To  tliis  end,  after  noting  the  ap- 
pearance of  the  body  witli  regard  to  blood-stains,  extraneous  dirt,  etc., 
it  should  be  carefully  washed.  This  is  necessary  not  only  to  facilitate 
the  inspection  for  the  pui*pose  of  est«,blishing  identity,  but  also  to  pre- 
vent the  drawing  of  erroneous  conclusions  from  supeAeial  appeai'ances. 
Strange  as  it  may  seem,  the  stains  produced  by  ingi'ained  diit  have  been 
mistaken  for  the  marks  of  commencing  decomposition,  also  for  contu- 
sions. The  external  examination  should  commence  with  the  head,  and 
be  completed  in  an  orderly  manner.  The  special  external  details  neces- 
sary for  establishing  identity  are  ti'eated  of  in  another  article.  If  the 
identity  of  the  body  is  beyond  dispute,  many  of  the  details  of  the  exter- 
nal examination,  as  far  as  this  relates  to  identification,  may  in  the  discre- 
tion of  the  examiner  be  omitted,  always  bearing  in  mind,  however,  the 
fact  that  certain  questions  may  be  settled  at  this  time  which,  arising 
later,  when  decomposition  has  advanced,  cannot  be  answered.  It  is 
better  in  a  doubtfid  case  to  be  over-particular  than  to  regret  an  omissior. 
when  it  is  too  late  to  remedy  it. 

The  body  should  now  be  examined  for  contusions,  recent  fractures, 
and  external  wounds.  The  region  of  the  scalp  should  be  particularly 
observed,  for  extensive  ecchymoses  are  frequentiy  found  in  this  locality, 
especially  on  the  lateral  and  posterior  surface  of  the  head,  and  not  neces- 
sarily associated  with  fracture  of  the  skull.  Sometimes  they  cannot  be 
seen  until  the  scalp  has  been  retracted,  previous  to  the  removal  of  the 
calvarium.  If  this  is  done  at  tliis  juncture  for  the  purpose  of  determin- 
ing the  existence  of  a  suspected  ecchymosis,  the  brain  should  be  left  in 
situ.  In  general,  it  is  better  to  defer  the  removal  of  the  calvarium 
until  the  examiner  is  ready  to  proceed  with  the  inspection  of  the  brain. 
The  region  of  the  neck  should  always  be  examined  for  finger-marks  and 
the  lividities  produced  by  throttling.  Other  e\ddences  of  violence  about 
the  neck,  such  as  the  circidar  or  oblique  marks  left  by  a  cord,  are  to  be 
noted  and  described ;  if  multiple,  this  fact  should  l)e  particularly  men- 
tioned. Some  writers  regard  this  as  proof  that  death  was  homicidal  and 
not  self-inflicted.  Wlien  wounds  of  the  neck  are  present,  their  direction 
should  be  carefully  observed,  also  their  extent  and  number.  Suicidal 
wounds  made  by  a  right-handed  person  run  from  left  to  right,  while 
homicidal  wounds  take  the  opposite  direction.  The  so-called  tentative 
wounds  of  the  suicide  are  to  be  not-ed. 

As  the  court  must  depend  upon  the  medical  examiner  for  a  de- 
s(!ription  of  the  wounds,  their  nature,  direction,  etc.,  the  matter  is  here 
briefly  mentioned.  In  making  the  external  examination  of  wounds, 
the  most  im|)ortant  question  with  regard  to  determining  the  manner 
of  their  infliction  is  that  of  direction.  In  describing  a  wound  this  is 
the  first  and  most  important  detail.  With  a  view  of  determining  the 
character  of  the  weapon,  the  peculiai'ities  of  the  wound  are  next  to 
l)e  described,  whether  incised,  lacerated,  or  contused.  With  regard  to 
wounds  with  clean-cut  edges,  the  examiner  is  <*.autioned  against  hastily 
calling  them  incised,  particularly  when  on  the  scalp,  where  a  blow  from 
a  bludgeon  may  produce  a  woimd  having  all  the  characteristics  of  that 
inflicted  by  a  cutting  instrument.    In  penetrating  wounds  extreme  care 
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should  be  exercised  in  the  iise  of  the  probe,  lest  the  examiner  be  accused 
of  producing,  for  instance,  a  puncture  of  the  intestine,  or  some  other 
such  injury.  It  is  to  be  kept  in  mind  that  the  lawyers  for  the  defense 
will  look  not  for  a  probable  but  for  any  possible  cii'cum stance,  no  mat- 
ter how  remote,  which  may  exculpate  their  client  or  throw  doubt  on  his 
conviction.  It  is  better,  therefore,  to  use  the  probe  simply  to  determine 
the  direction  of  a  wound,  and  leave  the  question  of  extent  to  a  subsequent 
dissection  to  decide.  Of  course  the  dimensions  of  all  external  wounds 
require  mention.  In  mentioning  their  situation  the  measurements  should 
always  be  taken  from  fixed  bony  points. 

The  question  whether  a  wound  has  been  inflicted  before  or  after 
death  is  more  fullv  treated  in  another  article.  It  is  sufficient  to 
suggest  here  that  the  edges  of  wounds  be  examined  for  retraction, 
ecchymosis,  swelling,  and  the  depths  for  clotted  blood.  These  circum- 
stances all  point  to  a  wound  inflicted  during  life.  If  pus  be  found, 
or  other  evidences  of  inflammation,  this  should  be  mentioned,  as  it  is 
evident  that  the  person  must  have  survived  the  infliction  of  the  wound 
some  time.  The  examiner  should  not  be  content  with  a  supei'ficial  de- 
scription of  a  wound.  He  should  stat^  exactl}'  what  vessels  have  been 
divided,  what  large  nerves  and  other  impoi-tant  structures.  Foreign 
bodies  should  always  be  looked  for,  and  if  found,  their  location  stated. 
The  hands,  especially  on  their  palmar  surfaces,  should  be  examined  for 
ents.  In  cases  of  homicide  there  are  almost  always  marks  of  injury  in 
this  situation,  particularly  if  the  assault  has  been  committed  with  a  cutting 
instrument.  The  external  examination  of  the  body  may  be  completed 
by  an  inspection  of  the  natural  oiifices.  The  mouth  and  pharynx  should 
be  examined  for  the  evidences  of  the  action  of  coiTosive  poisons,  such  as 
the  mineral  acids  or  oxalic  acid.  In  cases  where  death  has  resulted  from 
strangulation  the  mouth  and  nostrils  are  often  fiUed  with  a  bloody  froth, 
the  tongue  and  lips  swollen.  These  appearances  are  to  be  noted.  Some- 
times, also,  evidences  of  disease  may  be  seen  in  this  localit}',  as,  for  in- 
stance, the  scars  of  syphilitic  ulcers,  or  possibly  the  mucous  patches  of 
active  disease.  So,  too,  the ^  scanned  tongue  of  epilepsy  may  be  made  to 
tell  its  story.  The  pharj^nx  should  be  inspected  for  foreign  bodies,  and 
such  portions  of  the  upper  air-passage  as  are  accessible  to  external  ex- 
amination. The  more  complete  inspection  of  the  larynx  and  trachea 
must  be  deferred  until  the  internal  examination  of  the  body.  The  ex- 
ternal auditory  meatus  on  each  side  is  to  be  inspected  for  traces  of  hem- 
orrhage ;  so  with  the  nasal  passages. 

The  information  which  is  to  be  gained  from  an  examination  of  the 
male  genitalia  is  not  usually  of  much  importance,  other  than  as  bearing 
on  the  subject  of  identity.  In  the  case  of  a  female,  the  examination  of 
the  vagina  and  external  genitalia  is  of  great  importance.  The  lacerations 
and  injuries  which  are  inflicted  on  these  parts  in  criminal  assaults  are 
often  very  great,  and  cannot  easily  be  overlooked.  In  the  case  of  women 
who  have  borne  children,  or  who  have  been  accustomed  to  sexual  inter- 
course, an  assault  may  have  been  per])etrated  without  the  infli(»tion  of 
any  injury  on  the  genitalia.  In  such  a  case  the  vaginal  mucus  may  be 
withdrawn  on  a  piece  of  surgeon's  gauze  and  preserved  in  a  test-tnl)e  for 
subsequent  examination  by  the  microscope.  In  this  way  the  crime  of 
rape  may  be  detected,  which  otherwise  might  have  escaped  notice  from 
the  uninjured  condition  of  the  pudenda. 

It  is  often  of  importance  to  be  able  to  detennine  the  length  of  time 
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which  has  elapsed  since  death.  To  facilitate  such  an  estimate,  we  may 
divide  the  period  after  death  into  three  divisions :  first,  that  period  dur- 
ing which  the  body  is  cooling,  but  prior  to  the  inception  of  rigidity; 
second,  the  period  of  rigidity ;  third,  when  rigidity  ha*  disappeai^  and 
putrefaction  has  commenced.  It  is  not  possible  to  di'aw  any  distinct 
boundaiies  between  these  different  epochs,  because  there  are  many  cir- 
cumstances which  modify  both  the  time  of  their  inception  and  their 
duration.  These  will  be  ti-eated  of  in  another  chapter.  With  regard  to 
temperature,  it  may  be  stated  that  if  a  body  lias  an  external  temperature 
of  80O  F.  or  over,  death  has  occun*ed,  probably,  within  foiu*  hours.  In 
deaths  from  certain  diseases,  such  as  cholera,  hydrophobia,  tetanus,  in 
strychnine  poisoning,  the  tempeniture  rises  aft^r  death.  Tlie  latter  case 
is  the  only  one  likely  to  be  a  cause  of  eiTor  to  the  medical  jurist.  For 
the  purpose  of  taking  the  tem})erature  of  the  dead  body,  any  surface- 
thermometer  may  be  used,  such  as  Seguin's  or  that  of  Immisch.  The 
instrument  is  placed  on  the  abdomen,  and  a  I'eading  is  taken  after  it  has 
been  in  position  at  least  fifteen  minutes.  The  rigidity  which  occurs  after 
death,  the  so-called  rigor  mortis,  does  not  as  a  rule  come  on  until  from 
two  to  three  hours  after  death,  and  in  previously  healthy  persons  dying 
stuMenly,  not  for  some  hours  later.  In  such  a  case  as  the  last  mentioned, 
which  is  that  most  likely  to  come  under  the  notice  of  the  medical  jurist, 
if  rigor  mortis  be  well  marked  death  has  almost  certainly  occurred  at 
least  six  hours  pre\dously,  and  possibly  twelve  hours  may  have  elapsed 
since  death  occurred.  In  the  temperate  zone  puti'efactive  changes  do 
not  appear,  unless  under  exceptional  circumstances,  until  the  end  of  the 
second  day  after  decease.  In  death  fi'om  septic  disease  putrefaction 
commences  much  earlier,  but  these  cases  are  not  of  that  class  in  which  it 
is  necessary  to  estimate  the  period  which  has  elapsed  since  death.  Such 
a  necessity  arises  usually  where  the  person  deceased  has  previously  been 
in  perfect  health,  and  has  perished  by  violence.  This  consideration  will 
enable  the  medical  examiner  to  make  reasonable  and  fairly  positive  as- 
sertions with  regard  to  the  inferences  to  be  drawn  fiom  the  appearance 
of  putrefactive  changes  in  such  cases,  unless  the  post-mortem  examina- 
tion reveals  pathological  conditions  which  compel  him  to  make  reserva- 
tions. Thus  it  can  be  said  that  if  a  body  show  the  characteristic  dis- 
coloration of  the  abdomen  together  with  lividity  of  the  dependent  parts, 
death  has  occurred  at  least  forty-eight  hours  previously,  if  the  season  be 
summer;  while  in  the  winter  from  seventy-two  to  one  hundred  and 
twenty  hours  will  elapse  before  the  api)earance  of  the  characteristic  dis- 
colorations.  As  all  such  questions  as  these  are  likely  to  come  up  in  a 
medico-legal  inquiry',  it  has  been  thought  best  to  refer  to  them  in  con- 
nection with  the  external  examination  of  the  body.  They  will  be  found 
in  another  chapter,  where  they  are  treated  at  length. 

In  the  inspection  of  the  body  for  injuries  such  as  contusions,  et<5., 
there  is  one  precaution  to  be  obser\'ed :  the  petechiee  of  decomposition 
should  not  be  mistaken  for  the  extravasations  of  contusions.  A  curious 
instance  in  wliich  this  error  was  committed  lately  came  to  the  writer's 
notice.  A  young  man  of  dissipated  habits  in  a  fit  of  despondency  com- 
mitted suicide  by  taking  laudanum.  The  ambulance  surgeon  who  was 
called  to  the  case  found  him  dead  on  arrival,  and  after  examining  the 
body  returned  to  the  hospital.  The  friends  of  the  young  man  lived  in  a 
distant  city,  and  after  the  coroner^s  inquest  the  body  was  sent  to  them. 
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Some  days  thereafter  an  indignant  communication  came  to  the  hospital, 
in  which  it  was  charged  that  the  young  man  had  been  the  \dctim  of  foul 
play,  owing  to  the  fact  that  the  body  was  *'  covered  with  bruises  when 
received.''  As  a  matter  of  fact,  there  was  no  truth  in  the  suspicions  of 
the  relatives.  It  apj)ears  that  they  were  quite  ignorant  of  the  \'icious 
habits  of  the  deceased,  and  had  mistaken  the  petechice  of  decomposition 
for  contusions.  There  were,  however,  a  number  of  witnesses  to  the  cir- 
cumstances of  the  young  man's  death,  and  the  mistake  resulted  in  no 
harm.  It  is  easy  to  see,  however,  how  veiy  serious  might  be  the  I'esults 
of  such  a  blunder.  To  make  the  distinction  between  the  ecchymoses  re- 
sulting from  violence  and  the  lividities  of  decomposition  is  not  difficult. 
In  the  first  place,  the  ecchymosis  is  a  true  hemorrhage,  which  the  li\ddity 
is  not ;  therefore  an  incision  into  the  f oi-mer  will  either  be  followed  by  the 
escape  of  the  effused  blood,  or,  what  is  more  common,  a  subcutaneous  clot 
will  be  found.  Post-mortem  li\ddities  ai*e  displaced  by  pressure  of  the 
fingers ;  ecchymoses  are  not.  That  an  actual  hemorrhage  ever  occurs  after 
incision  must  be  quit€  exceptional,  and  can  only  hap])en  when  for  some 
reason  the  blood  retains  its  fluidity'  long  after  death.  In  the  post-mortem 
li\adity,  the  incision  is  not  followed  by  the  escape  of  blood,  nor  is  there 
any  dot  present.  Tlie  position  of  the  spots  is  significant.  Wlien  of  post- 
mortem origin,  they  are  found  on  the  most  dependent  portions  of  the 
body,  such  as  the  calves  of  the  legs,  the  posterior  parts  of  the  arms.  The 
sides  of  the  chest  posteriorly  are  almost  always  the  seat  of  these  post- 
mortem discolorations,  which,  as  they  extend  downward,  coalesce  until 
the  ba<5k  presents  the  appearance  of  a  uniform  suggillation.  The  time  at 
which  the  discoloration  appears  is  of  some  impoiiance,  post-mortem  spots 
not  appearing  until  an  interval  of  some  hours  after  death.  No  exact 
time  can  be  fixed,  however,  for  their  appearance,  as  this  varies  according 
to  clunate,  season,  cause  of  death,  as  well  as  for  other  reasons  at  present 
unknown.  Of  course,  if  the  injury'  which  caused  the  discoloration  oc- 
curi'ed  some  time  before  death,  swelling  may  be  foimd  in  the  vicinity, 
and  the  ecchymotic  spot  will  be  elevated  above  the  surrounding  surface 
— something  which  never  happens  in  a  post-mortem  spot.  So  also  the 
color  of  the  ecchjTnosis  may  be  characteristic,  if  time  sufficient  shall  have 
elapsed  before  death  for  the  familiar  changes  to  occur.  No  such  changes 
take  place  in  the  petechiee  of  decomposition.  When  decomposition  is 
far  advanced,  the  difficulty  of  distinguishing  between  the  ecchymosis  and 
the  spots  of  decomposition  increases  greatly.  It  is  impossible  to  say  at 
what  period  it  becomes  impossible  to  make  the  distinction.  This  is  a 
matter  which  must  be  left  to  the  discretion  of  the  examiner.  It  is  very 
doubtful  whether  such  a  distinction  should  be  attempted  after  the  skin 
is  far  advanced  in  decomposition. 

Internal  Examination. — ^The  technique  of  an  autopsy  is  very  differ- 
ent from  that  of  a  dissection.  The  broad  and  vigorous  sweep  of  the  knife 
with  which  the  incisions  are  made  to  expose  the  \dscera  is  very  different 
from  the  cuts  of  the  dissecting-scalpel.  As  Virchow  remarks  in  his 
work  on  post-mortem  examinations,  fine  work  may  occasionally  be  re- 
quired for  pathological  anatomy,  yet  it  is  not  the  rule.  It  may  be  further 
stated  that  in  the  majority  of  medico-legal  inspections  it  is  still  more  ex- 
ceptional for  the  necessity  for  fine  dissections  to  occur.  The  ordinary 
dissecting-case  is  therefoi'e  not  well  adapted  for  the  purposes  of  an 
autopsy.    The  incisions  in  the  soft  parts  are  of  two  kinds :  first,  that 
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which  exposes  the  cavities  of  tlie  body,  for  which  purpose  a  rather  broad 
but  short  and  stout  knife  is  used,  fitted  into  a  thick  and  broad  handle ; 
second,  incisions  into  the  viscera  themselves.  For  the  purpose  of  avoid- 
ing a  number  of  short  cuts,  which  should  never  be  made,  a  knife  should 
be  used  as  long  as  an  ordinary  amputating-knife,  but  with  broader  blade, 
for  making  sections  of  the  brain  and  the  larger  viscera  at  one  sweep. 
The  object  in  making  these  sections  of  the  viscera  in  this  manner  is 
to  expose  a  broad  and  even  surface  for  examination  without  tearing  the 
tissues,  and  this  can  only  be  done  with  a  long  and  rather  broad  knife. 
For  finer  dissections  an  ordinaiy  scali>el  may  be  used.  The  blade  of  the 
first  knife  should  be  about  three  and  a  half  inches  long  by  one  inch  in 
breadth,  "with  a  handle  four  inches  in  length.  The  long-section  knife 
should  luive  a  length  of  eight  and  a  half  inches,  a  breadth  of  one  and  a 
quarter  inches.  Other  instruments  which  are  of  use  in  the  autopsy  are 
a  saw,  a  hammer  with  hooked  handle  for  remoWng  the  calvarium,  a 
saw  slightly  curved  for  exposing  the  spinal  cord,  a  costotome  for  dividing 
the  ribs  when  ossified,  and  an  enterotome  for  slitting  the  intestines  or 
trachea.  A  few  probes  of  different  lengths,  the  chain  and  hooks  of  the 
dissecting-room,  and  a  blow-pipe  complete  the  necessary'  appliances  of 
the  post-mortem  table.  A  brass  gauge  marked  in  millimeters  is  some- 
times used  for  the  purpose  of  making  such  measurements  as  the  thick- 
ness of  the  ventricular  walls,  ete.  A  pair  of  small  scissors  having  one 
blade  pointed,  the  other  probe-pointed,  is  often  of  use  in  laying  open  a 
small  duct  like  the  common  bile-duct,  but  the  necessity  for  such  an  ex- 
amination seldom  occurs  to  the  medical  jimst.  Where  the  weight  of 
the  viscera  is  likely  to  be  of  importance,  a  x)air  of  scales  is  a  necessity. 
For  the  purpose  of  estimating  the  amoimt  of  fluid  found  in  a  large  cavity, 
such  as  the  chest,  a  large  sponge  is  useful  with  which  to  remove  the 
fluid,  which  is  afterward  expressed  into  a  vessel  of  suitable  size  and 
measured  in  a  gi'aduate  provided  for  the  purpose. 

Usually  no  autopsy  ought  to  be  perfonned  earlier  than  twelve  hours 
after  death,  exce]>t  in  cases  where  death  has  resulted  from  violence,  and 
the  Gennan  reguLitions  do  not  permit  an  autopsy  until  twenty-four 
hours  after.  Even  in  cases  of  death  by  violence  it  is  questionable 
whether  an  earlier  examination  is  ad\dsable,  for  it  is  possible  to  make  the 
external  examination  as  early  as  necessary,  defemng  the  autopsy  proper 
to  the  usual  time  after  death.  The  Bislioj)  case  will  no  d(mbt  occur  to 
the  reader  as  an  instance  where  neglect  of  this  precaution  was  the  cause 
of  great  aimoyance  to  the  examiners,  who  wore  even  indi(*ted  for  their 
})recipitation  in  hastening  the  autopsy.  Yet  it  was  because  of  their  fear 
that  po«t-mortem  changes  would  obscure  tho  peculiar  condition  which 
they  sought  in  the  nervous  system,  that  they  burned  the  autopsy,  with 
most  unpleasant  results  to  themselves.  However  desirable  an  early  ex- 
amination may  be.  considerations  of  humanity  and  o])vious  expediency 
will  induce  the  examiner  to  defer  the  dissection  until  the  lapse  of  at  least 
twelve  hours  and  possibly  a  full  day  after  death.  It  is  essential  that  an 
autopsy  should  not  be  held  by  artificial  light.  Differences  in  color,  par- 
ticularly such  as  denote  the  existence  of  pathological  changes  in  the 
nervous  system,  are  not  easily  ai)preciated  except  by  daylight.  Frozen 
bodies  should  be  thawed  out  in  a  warm  room,  but  the  thawing  process 
ought  never  to  be  hastened  by  artificial  means. 

In  corpses  other  than  those  of  new-born  infants,  the  order  in  which 
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the  examination  should  be  made  is  as  follows :  first,  the  brain  and  cranial 
cavity ;  second,  the  vertebral  colimm  and  spinal  cord ;  third,  the  thorax ; 
and  lastly,  the  abdomen.  The  skull  is  to  be  exposed  by  an  incision 
through  the  scalp  made  from  ear  to  ear,  over  the  vertex.  The  two  flaps 
are  then  reflected  anteriorly  and  posteriorly  sufficiently  to  give  room  to 
saw  through  the  calvarium.  Any  ecchymoses  not  before  visible  are  now 
to  be  noted,  and  the  surface  of  the  cranial  vault  examined  for  fractures. 
If  found,  they  should  be  traced  throughout  their  whole  extent,  especially 
when,  as  is  often  the  case,  they  extend  into  the  base.  In  this  situation 
they  can  be  more  conveniently  followed  after  the  calvarium  has  been  re- 
moved. For  this  purpose  usually  it  is  directed  that  the  saw-cut  be  made 
in  a  perfectly  circular  manner  around  the  skull.  There  is  one  disadvan- 
tage connected  with  this  method,  which  is,  that  when  the  calvarium  is 
replaced,  as  the  cut  surfaces  are  horizontal,  it  is  easy  for  them  to  glide 
apart.  Thus  an  unsightly  ridge  or  depression  may  be  left  over  the  fore- 
head, marking  the  edge  of  the  sawn  bone,  after  the  soft  parts  have  been 
drawn  together  and  the  body  prepared  for  burial.  As  it  is  desirable  to 
conceal  all  traces  of  the  autopsy  subsequently,  when  possible,  a  modifica- 
tion of  the  usual  method  of  applying  the  saw  is  here  suggested.  Instead 
of  the  circular  cut  around  flie  cranium,  two  saw-cuts  are  made,  one  on 
each  side  of  the  skull,  commencing  anteriorly  in  the  median  line  just 
above  the  superciliary  ridge,  running  backwara  and  terminating  one  inch 
above  the  external  auditory  meatus.  Conmiencing  a  little  below  the 
**  lambda,"  two  other  similarly  oblique  cuts  are  made,  which  join  the  first 
at  their  termination.  The  calvariimi  may  now  be  removed.  The  dura 
should  be  cut  through  if  adherent.  The  calvariimi  should  never  be 
violently  torn  off,  for  fear  of  injuring  the  brain.  It  will  be  seen  that 
when  replaced  the  obliquity  of  the  saw-cuts  pi*events  the  calvarium  from 
sliding  in  either  direction.  An  ingenious  method  of  still  further  secur- 
ing the  calvarium  when  replaced  is  practiced  at  the  Methodist  Episcopal 
Hospital  of  Brooklyn.  In  each  of  the  anterior  cuts,  a  little  in  front  of 
their  termination,  a  second  saw-cut  two  inches  long  is  made,  paraUel  to 
the  zj'goma.  Into  these  short  cuts  a  two-inch  roller  is  passed  directly 
through  the  skull  from  side  to  side.  The  calvarium  }s  then  replaced  and 
the  ends  of  the  roller  bought  together  over  the  vertex  and  pinned.  This 
renders  it  impossible  for  the  calvarium  to  be  subsequently  moved.  The  tem- 
poral fascia  should  also  be  sutured  before  the  scalp  is  replaced.  (Fig.  1.) 
After  the  removal  of  the  calvarium  its  interior  is  to  be  examined  with 
regard  to  the  condition  of  the  internal  table,  extensive  shattering  of  which 
may  exist  without  corresponding  injuries  of  the  external  table.  The 
dura  mater  is  then  to  be  inspected  and  its  condition  noted.  Extra-dural 
clots  are  to  be  turned  out  into  a  graduate  and  measured — which  is  more 
exact  than  to  make  the  usual  loose  statements,  "a  quantity  of  clotted 
blood,"  "  a  large  clot."  The  meningeal  arteries  are  to  be  carefully  exam- 
ined, especially  where  extra-dural  clot  exists,  as  they  are  frequently  the 
seat  of  the  hemori'hage.  The  longitudinal  sinus  may  then  be  slit  up  and 
examined,  after  which  the  dura  is  to  be  divided  and  the  arachnoid  and 
pia  inspected.  Particular  attention  is  to  be  given  to  the  membranes 
with  reference  to  the  existence  of  such  conditions  as  lepto-  or  pachy- 
meningitis. The  explanation  of  many  an  act  of  violence  may  often  be 
foimd  in  just  such  pathological  changes.  The  vascularity  of  the  mem- 
branes is  also  to  be  noted.    After  this  the  brain  is  to  be  removed,  the 
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seetiOii  of  the  cord  being  made  by  a  long  knife,  as  low  down  as  pos^ble^ 
to  secure  the  whole  of  the  medulla  for  examiuation  with  the  brain. 
The  base  of  the  skull  is  now  accessible  for  examination  after  removal 
of  the  dura  which  lines  it.    The  sinuses  of  the  base  can  also  be  inspected. 


Fig.  L 


The  brain  should  then  be  weighed.  The  circle  of  Willis  is  then  to 
be  examined  for  miliary  aneurism,  emboli,  ete.,  and  also  the  middle 
cerebrals,  so  frequently  the  seat  of  disease.  In  eases  of  suspected  poison- 
ing by  narcotics,  particular  attention  is  to  be  given  to  the  state  of  the 
membranes,  the  sinuses,  and  tlie  iutra-cerebral  circulation.  In  poisoning 
by  opium  the  veins  are  said  by  some  to  show  a  slightly  deeper  color  than 
the  arteries.  This  seems  doubtful  in  view  of  the  imperfect  aeration  of 
the  blood  which  occurs  in  these  cases.  At  any  rate,  this  disappears  after 
exposure  to  the  air,  as  both  veins  and  arteries  soon  take  up  oxygen  and 
become  of  uniform  color.  In  estimating:  the  amount  of  congestion 
present  in  the  vessels  of  the  central  ner\-ous  system,  it  is  never  to  be 
roi^tten  that  the  injection  of  au  embalming  fluid,  particidarly  where  a 
vein  has  not  been  opened  and  tlie  vascidar  system  washed  out  preWous 
to  the  injection  of  the  preservative  fluid,  is  perfectly  competent  to  pro- 
duce an  appearance  which  it  is  difficult  to  distinguish  from  the  extreme 
congestion  of  narcotic  poisoning  or  other  pathological  congestions. 
There  will  be  fonnd  the  same  arborescence,  the  same  punctate  appearance 
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of  the  white  matter  on  section,  tlie  same  tiirgeseence  of  the  choroid  plex- 
uses. The  coloration  of  arteries  and  veins  will  be  unifonn,  however.  In 
the  Harris  case  the  defense,  singularly  enough,  overlooked  this  obvious 
point,  for  the  body  of  Mrs.  Harris  had  been  eniTjalmed  previous  to  burial. 
In  this  connection  it  is  also  of  some  impoi'tance  to  remember  that  under- 
takers use  for  this  purpose  a  small  force-pump,  and  that  as  the  fluid  is 
forced  through  the  vessels  it  takes  up  the  coloring  matter  of  the  blood 
and  produces  the  appearance  above  referred  to.  The  writer  has  verified 
this  statement  many  times  in  the  dissecting-room.  The  more  dependent 
portions  of  the  brain  ai'e  also  apt  to  have  a  congested  appearance  even 
when  no  injection  ha«  been  made,  simply  from  the  gi'avitAtion  of  fluids. 
The  fact  that  the  congested  appeiiran(?e  is  restricted  to  the  more  depend- 
ent parts  will  prevent  this  condition  from  being  mistaken  for  true  con- 
gestion. 

Tlie  dissection  of  the  brain  is  next  in  order.  To  make  proper  sections 
here,  it  is  imperative  that  the  knife  used  should  be  as  keen  as  possible. 
The  cut  through  the  hemisphere  should  be  made  with  a  quick  drawing 
motion  with  the  minimum  of  pressiu-e,  otherwise  the  soft  nervous  tissue 
will  certainly  be  torn  as  the  knife  drags  and  tears  its  way  through.  It 
has  been  recommended  by  Virchow  that  the  incisions  should  commence 
from  within  and  terminate  at  the  pia  mater,  which  is  not,  however, 
divided,  but  serves  as  a  binding  to  keep  the  various  sections  together  in 
proper  serial  order.  In  this  manner  the  relations  of  the  divided  struct- 
ures are  preserved,  and  it  is  possible  to  reexamine  them  in  their  natural 
order,  if  desirable.  With  regard  to  tlie  thickness  and  nimiber  of  the 
sections  necessary,  it  may  be  observed  that  in  cases  where  it  is  likely 
that  the  condition  of  the  brain  will  form  an  important  pail;  of  the  case, 
it  is  easy  to  make  too  few  sections,  impossible  to  make  too  many.  In 
sections  half  an  inch  thick  many  a  spot  of  softening  or  small  hemor- 
rhage may  lurk  concealed.  This  is  particularly  true  of  the  *^  pons  "  and 
medulla,  where  very  small  lesions  may  be  the  cause  of  very  formidable 
symptoms.  It  is  in  this  pailicular  part  of  the  brain,  therefore,  that  the 
sections  should  be  most  numerous,  perhaps  even  microscopic.  It  is 
recommended  that  the  first  sections  be  made  from  within  the  great  lon- 
gitudinal fissure  outward  serially  until  the  level  of  the  corpus  callosum 
is  reached.  At  this  point  the  lateral  ventricles  are  to  be  opened  by  two 
incisions  a  quarter  of  an  inch  on  either  side  of  the  raphe.  The  cavity  of 
the  ventricle  once  found,  the  rest  of  the  ventricle  may  be  exposed  by 
cutting  through  the  roof  with  the  i>robe-pomteil  scissore,  following  the 
floor  with  the  probe  blade.  The  presence  or  absence  of  serum  in  the 
ventricular  cavity  is  to  be  noted,  and  its  quantity,  if  present.  For  the 
purpose  of  measuring  the  contained  fluid,  it  may  be  withdrawn  from  the 
cavity  of  the  ventricle  by  the  aid  of  a  small  syringe,  and  measured  in  a 
graduate.  Some  writers  recommend  that  the  ventricles  be  opened  first 
before  any  other  incisions  are  made  in  the  brain,  lest  the  manipulations 
necessary  for  the  other  incisions  should  so  lacerate  the  substance  of  the 
brain  as  to  permit  the  escape  of  fluid.  It  is  difBcult  to  see  how  a  satis- 
factory dissection  of  the  ventricles  is  possible  without  removing  so  much 
of  the  cerebral  lobes  as  to  bring  the  cut  surface  on  a  level  with  the  corpus 
callosum  which  forms  the  ventricular  roof.  It  is  evident,  however,  that 
the  utmost  care  is  needed  to  prevent  the  occurrence  of  lacerations  in 
handling  so  soft  a  tissue  as  that  of  the  brain.    The  most  important  parts 
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to  Ik;  examined  in  the  ventricles  are  the  choroid  plexuses.  After  ascer- 
taining their  condition,  the  pillars  of  the  fornix  arc  to  be  dinded  and 
refl*.'<fted,  when  the  velum  inteqxjsitum  iiill  come  into  view,  with  the 
veins  of  Galen.  The  state  of  the  vesM*Ls  in  this  tissue  is  to  l»e  noted,  after 
which  the  vt.-lum  is  to  }>e  retlei-ted,  and  the  cavitv  of  the  third  ventricle 
may  \tfi  then  insi>ected,  toj[r«-ther  Tilth  the  coqn^ra  quadiigemina,  the 
geniculate  Ixxlies,  and  the  iter. 

With  regard  to  the  further  dissection  of  the  brain,  which  involves 
the  making  }>oth  of  ma<'rosr'i>pic  and  niicroseopic  sei-tions,  it  has  already 
licen  stated  that  the  examiner,  in  a  certain  class  of  cases,  is  more  likelv 
U)  make  totj  few  than  too  manv.  Indeed,  the  onlv  limit  which  can 
hi*  placeil  on  the  numlxT  of  the  sections  to  Ije  made  in  cases  like  that 
of  Ilarris  or  Buchanan  is  that  which  time  imiK)scs.  In  ordinary-  in- 
stances, wHftions  of  the  convolutions  made  at  intervals  of  half  a  centi- 
meter will  usually  V»e  sufficiently  close,  although  it  is  quite  iH>ssible, 
as  Ixffore  stated,  for  small  foci  of  softening  to  lie  concealed  in  sections 
of  this  thickness.  Much  must  be  left  to  the  judgment  of  the  examiner 
in  each  individual  case  with  regard  to  the  thickness  and  nmul^r  of 
the  sections.  Virchow's  remark  in  this  connection  is  significant :  "  Tlie 
less  you  find,  the  gn*ater  ought  to  be  the  numljcr  of  the  sections.'' 
Micros(*opic  se<.'tions  will  rarely,  if  ever,  \>e  i-equired  in  any  mmiber  save 
in  the  regions  of  the  medulla  and  }>ons.  Where  these  are  required,  the 
cfxaminer  may  remove  the  parts  mentioned  and  presei-T'e  them  in  alcohol 
for  the  subwj(iuent  microscopical  examination.  In  the  examination  of 
tlie  internal  capsule,  i)articular  attention  should  Ix?  given  to  that  portion 
su])plied  by  Cliar<»ot's  artery  of  hemon'hage,  the  lenticiUo-striate  arter>'. 
This  is  a  branch  of  the  middle  cerebral,  which,  passing  through  a  separate 
hole*  in  the  anterior  i>erf orated  space,  runs  upward  between  the  lenticular 
nucleus  and  the  (*xternal  capsule,  then  perfomtes  the  internal  capside, 
tenuinating  in  the  caudate  nucleus.  In  the  dissection  of  the  ba^al 
ganglia  the  incisions  should  be  made  nulially  in  an  antero-posterior 
direction,  converging  towanl  the  pwluncle. 

The  flmir  of  the  fourth  ventricle  should  >>e  inspected  for  the  i>etechial 
hemorrhag<'s,  whi(*h  are  of  (piite  frequent  occunvnce  in  this  vicinity.  In 
cases  where  fnujture  of  the  skull  has  occuired  thev  are  not  unconmion, 
and  are  i)robably  the  result  of  concussion.  The  writer  has  also  seen 
tliem  in  cases  of  death  from  oj)ium  poisoning,  and  fi'om  gunshot  wound 
of  frontal  lob<».  In  one  case  they  were  in  the  pneumogastric  nucleus,  on 
ea<*h  side.  It  has  l)een  shown  that  they  also  are  found  in  this  vicinity  in 
criminals  who  have  been  })ut  to  death  by  electricity. 

The  examination  of  the  spinal  cord  is  next  in  order.  There  is  no 
part  of  the  autopsy  which  should  be  conducted  with  moi*e  care.  It  has 
iH^en  conclusively  shown  by  Van  Giesen  that  injuries  may  be  inflicted 
on  the  cord  by  rough  handling  during  its  removal,  which  may  simulate 
softening,  displa(*ement  of  both  gray  and  white  matter,  etc.  For  a  com- 
plete a(»count  of  the  various  injuries  which  may  Ix?  inflicted  on  the  cord 
in  process  of  n^moval,  the  reader  is  refeired  to  the  original  i)aper,  which 
app(»aivd  in  the  New  York  MHlivalJo^irnnl,  June,  1S92,  **  A  Study  of  the 
Artefacts  of  the  Nervous  System."  The  conclusions  which  the  WTiter 
dniws  which  aiv  to  b(»  noted  in  des<»ribing  the  tiH»hnique  of  the  removal 
of  the  cord  from  its  bony  canal,  are  as  follows:  The  use  of  mallet  and 
chisel  is  iiuulmissible  for  the  purpose  of  cutting  thi-ough  the  lamina?  of 
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the  vertebra?,  because  it  is  easy  by  this  method  to  f  oi-ee  in  iijion  the  dura 
and  cord  fragments  of  bone,  which  will  surely  produce  a  bruise.  The, 
blows  of  the  mallet  are  of  themselves  quite  sufficient  to  pi'oduce  effects 
which  may  be  mistaken  for  pathological  changes.  The  use  of  heavy  l)one 
shears  is  equally  to  be  deprecated,  as  the  introduction  of  the  inferior 
blade  into  the  vertebral  canal  is  almost  certain  to  result  in  a  contusicm 
of  the  cord.  The  double-bladed  saw  is  objectionable  because  it  is  liable 
to  jam  in  the  saw-cut,  and  the  Wolence  which  is  necessary  to  release  the 
blades  may  thrust  them  into  the  vertebral  canal  and  injiun?  the  cord.  The 
chisels  of  Brunetti,  used  in  remoWng  the  cord  through  the  abdominal 
incision  by  chopping  thit)ugh  the  pedicles,  whUe  expeditious,  aiv,  accord- 
ing to  Van  Giesen,  as  objectionable  as  the  use  of  tlie  chisel  in  the  ordi- 
narj'  manner.  Of  all  the  different  methods  employed  for  the  purpose, 
Van  Giesen  considers  that  the  use  of  the  chisel  is  most  likely  to  result  in 
the  production  of  artefacts.  He  recommends  the  use  of  a  single  saw 
"  slightly  curved  or  gently  rounded  at  the  point."  With  this  saw  the 
vertebral  archway  is  to  be  completely  severed  on  both  sides  of  the  spinous 
processes,  due  care  being  exercised  not  to  drive  the  saw  into  the  vertebral 
canal  so  as  to  injure  the  cord.  Prior  to  the  use  of  the  saw,  the  soft  i>ai'ts 
will  have  been  retracted,  and  the  vertebra?,  especially  those  in  the  cervical 
region,  carefully  inspected  for  fracture.  After  finishing  with  the  saw, 
the  spines  are  to  be  gently  tested  with  the  hand,  and  if  any  are  found 
immovable  the  saw  is  to  be  reapplied  until  the  aivhes  have  l>een  com- 
pletely severed.  On  no  account  is  the  hook  or  chisel  to  be  used  to  release 
a  partly  divided  arch,  as  this  is  sure  to  result  in  bruising  the  cord.  The 
bone  shears  are  also  to  be  avoided.  With  regard  to  Dr.  Van  Giesen's 
criticisms  on  the  use  of  the  two-bladed  saw,  it  may  be  observed  that  this 
instrument  is  at  present  used  by  the  best  pathologists  in  Europe,  and 
that  the  single  saw  may  be  made  to  lock  in  the  saw  cut,  just  as  the 
double  blade.  The  older  instrument  furnishes  the  readiest  means  of 
exposing  the  spinal  canal,  and  if  used  carefully  ought  not  to  result 
in  the  production  of  artefacts.  After  the  removal  of  the  posterior 
vertebr^  archway,  the  cord  is  to  be  taken  out  of  the  vertebral  canal  in 
its  dural  sheath,  any  epidural  hemorrhage  being  noted.  While  dividing 
the  attachments  of  the  dura,  the  spinal  nerves,  etc.,  care  is  to  be  taken 
not  to  handle  the  cord  it^self .  It  is  safest  to  remove  the  cord  from  its 
canal  by  taking  hold  of  the  dura  with  forceps  and  lifting  it  out  in  this 
way,  taking  care  neither  to  stretch  nor  twist  it.  As  the  examination  of 
the  cord  will  usually  be  made  by  the  aid  of  microscopic  sections,  it  must 
be  taken  to  a  distance  for  this  purpose,  and  in  order  to  avoid  injury 
should  be  carefiUly  placed  on  a  bed  of  soft  cotton  and  covered  with  alco- 
hol. It  may  be  divided  into  a  convenient  number  of  sections  for  this 
piupose.  Van  Giesen  I'clates  a  case  where  a  cord  was  taken  across  the 
city  resting  on  a  bed  of  pounded  ice.  The  cord  settled  down  in  the  ice 
in  transit,  and  bruises  occurred.  In  this  case  the  cord  was  already  very 
vulnerable  because  of  an  acute  myelitis.  Where  the  cord  has  been  trans- 
ported in  its  dural  sheath,  the  examination  of  the  subdural  space  for 
hemorrhages,  clots,  etc.,  must  be  left  for  the  microsco})ist,  or  the  examiner 
may  himself  be  present  when  the  dura  is  opened,  in  order  to  inspect  its 
interior.  The  practical  point  for  the  medical  examiner  to  Iw^ar  in  mind 
with  regard  to  the  spinal  cord  is  the  ease  with  which  artificial  injuries, 
infiicted  either  in  process  of  removal  or  trans^wrtation,  may  be  mistaken 
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for  injuries  incurred  before  death.    The  importance  of  this  fact  to  the 
medical  jurist  cannot  be  overi'ated. 

The  incision  for  exposing  the  cavities  of  the  thorax  and  abdomen,  as 
usually  made,  commences  at  the  episternal  notch  and  terminates  at  the 
symphysis.  It  should  be  firm,  deep,  and  pass  to  the  left  of  the  umbilicus 
to  avoid  the  round  ligament  of  the  liver.  In  extending  the  incision 
through  the  peritoneum,  the  i-^cti  nmscles  may  be  severed  at  their  pubic 
attachments.  This  will  be  found  convenient,  especially  if  rigor  mortis  is 
well  develo{>ed  and  the  muscles  large.  As  m  medico-legal  auto])sies  it 
frequently  becomes  necessaiy  to  examine  the  trachea,  pharj'nx,  and  oesoph- 
agus, it  is  better  to  commence  the  incision  at  the  chin  and  complete  it 
as  usual.  This  is  the  pi'esent  German  method.  It  exposes  the  region 
of  the  neck,  and  renders  it  possible  to  remove  the  larj^nx,  trachea,  and 
oesophagus.  The  two  former  structures  will  always  require  examination 
in  cases  bearing  marks  of  violence  in  the  neck,  as  from  strangulation  or 
suspension.  Sometimes,  in  cases  where  the  body  has  been  found  face 
downward  in  a  shallow  pool  of  water,  an  examination  of  the  pharj'nx  and 
trachea  ^dll  show,  l>y  the  presence  of  water,  sand,  or  weeds,  that  efforts 
at  respiration  had  taken  place  after  immereion  of  the  mouth ;  and  such 
evidence  would  tend  to  the  conclusion  that  the  deceased  met  death  by 
drowning,  or  at  least  that  when  he  fell  into  the  pool  he  was  alive.  Where 
there  is  reason  to  expect  fractiu^  of  the  trachea  or  larynx,  it  has  been 
advised  that  the  structures  should  be  opened  from  behind,  and  examined 
after  removal.  In  those  instances  where  corrosive  poisons  have  been 
taken,  the  examination  of  the  oesophagus  will  show  the  action  of  the 
drug.  If  the  examination  of  the  trachea  and  larynx  reveal  reddening 
and  oedema,  it  should  not  be  forgotten  that  these  structures  are  almost 
the  first  to  undergo  putrefaction,  of  which  the  reddening  and  oedema 
may  be  but  signs.  In  the  somewhat  rare  cases  where  a  foreign  botly 
has  lodged  in  the  oesophagus,  and,  as  in  a  case  seen  some  years  ago  by 
the  writo,  caused  ulcei*ation  into  the  aorta  and  sudden  death  from  rapid 
hemorrhage,  an  examination  of  the  oesophagus  will  be  necessarj^  in  ord^r 
to  show  the  cause  of  death ;  also  in  death  from  corrosive  poisons. 

In  order  to  expose  the  thorax,  it  is,  of  course,  necessary'  to  reflect  the 
soft  parts  to  a  point  beyond  the  cartilages  of  the  ribs.  This  may  be  most 
conveniently  done  with  the  short,  broad  knife.  In  the  abdominal  region, 
the  primary  incision  may  extend  quite  down  to  the  peritoneum ;  but  as 
such  a  tour  de  force  can  only  l)e  accomplished  after  much  practice,  it  is 
better  to  make  several  incisions  through  the  abdominal  wall,  than  by  one 
ill-judged  slash  of  the  knife  to  wound  the  intestines.  Wlien  the  perito- 
neum is  reached,  it  may  be  opened  by  passing  two  fingers  into  a  narrow 
opening  made  for  the  pui"i)ose,  and  then  slitting  it  up  between  the  fingers 
as  a  guide.  The  abdomen  is  to  be  opened  and  inspected  first,  but  the 
contained  viscera  must  not  be  dissected  or  removed  until  after  the  exam- 
inaticm  of  the  thorax,  because  the  division  of  the  large  vessels  of  the 
abdominal  viscera  would  certainlv  drain  the  blood  fi*om  the  cavities  of 
the  heart-,  and  render  it  impossible  to  state  with  precision  their  condition 
with  regard  to  contained  blood.  So  too,  if,  on  the  other  hand,  the  thorax 
be  opened  first,  it  will  be  impossible  to  determine  the  position  of  the 
diaphragm — a  jwiint  of  some  importance  in  autopsies  on  the  bodies  of  new- 
born infants.  The  inspection  of  the  abdomen  should  therefore  be  made 
with  a  \aew  to  determining  the  position  of  the  diaphragm  with  regard  to 
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the  ribs,  the  color  of  the  contained  parts,  and,  where  this  can  be  ascertained 
without  dissection,  the  presence  and  position  of  any  foreign  body.  With 
I'egard  to  the  latter  consideration,  it  may  be  observed  that  the  search  for  a 
missile  in  the  abdominal  cavity  is  always  a  matter  of  difficulty,  as  witness 
the  autopsy  in  the  Garfield  case,  where  the  bullet  was  not  found  in  the 
abdomen  at  all,  although  most  careful  search  was  made  for  it,  but  was 
afterward  discovered  in  the  vessel  which  had  been  made  the  receptacle 
of  the  removeil  viscem.  It  will  therefore  be  necessaiy  in  these  cases  to 
defer  the  search  for  the  foreign  body  until  the  dissection  of  the  abdomen. 
The  presence  of  fecal  matter  from  wounds  of  the  intestine,  of  clotted 
blood  or  of  senmi,  may  be  ascertained  at  this  point.  Blood-clots  should 
be  transf eiTed  to  a  graduated  vessel  and  thus  measured,  so  that  an  exact 
statement  of  the  amoimt  of  clot  may  be  made  in  the  report  in  place 
of  the  usual  inaccurate  wording,  "a  large  amount  of  clot,"  etc.  The 
quantity  of  blood-clots  or  other  fluids  in  the  cavities  of  the  body  may 
also  be  determined  by  weight.  Serum  may  best  be  measured  by  sopping 
it  up  with  a  large  moist  sponge  and  expressing  it  into  a  suitable  vessel, 
until  the  cavity  is  dry.  The  color  of  the  abdominal  contents  ought  to  be 
ascertained  soon  after  opening  the  cavity,  as,  owing  to  absorption  of 
oxygen,  they  quickly  change  from  a  dusky  red  to  a  deep  red,  which  may 
and  often  is  mistaken  for  the  signs  of  an  inflammation.  It  may  be  fur- 
ther remarked  that  bright  red  arterial  blood  is  never  found  in  the  dead 
body.  (Virchow.)  The  more  dependent  parts  of  the  abdominal  viscera 
always  assume  a  deeper  red  thaii  those  which  are  uppermost,  and  this 
fact  ¥rill  assist  the  examiner  in  determining  whether  the  color  is  due  to 
inflammation  or  not.  If  confined  to  the  dependent  parts,  it  is  certainly 
the  result  of  the  gravitation  of  the  blood ;  whereas  if  uniform,  particularly 
if  the  peritoneum  have  lost  its  gloss,  it  is  probably  due  to  irritation  or 
inflanmiation.  Old  adhesions,  thickenings  of  peritoneum,  and  other  signs 
of  past  inflammation  are  to  be  noted. 

The  preliminary  inspection  of  the  abdominal  cavity  having  been  com- 
pleted, the  thorax  may  now  be  opened.  One  precaution  is  to  be  observed 
m  this  connection.  After  the  costal  cartilages  have  been  divided  close  to 
the  ribs,  in  disarticulating  the  sternum  from  the  clavicle  particular  care 
is  to  be  taken  not  to  wound  the  great  veins  beneath,  as  is  often  done. 
Where  this  happens,  it  is  impossible  to  determine  whether  the  blood 
which  is  certain  to  be  found  in  the  chest  is  the  result  of  the  woimding  of 
the  veins,  or,  if  there  is  a  wound  of  the  chest,  to  determine  what  propor- 
tion of  the  effused  blood  is  due  to  the  previous  injury  and  what  to  the 
divided  veins.  If  the  crescentic  shape  of  the  stemo-clavicular  articula- 
tion be  borne  in  mind,  the  separation  of  the  articular  surfaces  will  be 
facilitated  if  the  examiner  ilirect  the  knife  in  such  a  manner  as  to  follow 
the  curve.  The  cartilage  of  the  first  rib  is  frequently  ossified,  and  it  is 
here  that  the  greatest  care  must  l>e  exercised,  else  the  knife  or  costotome 
will  wound  the  vessels  beneath.  In  the  first  place,  it  is  to  be  remembered 
that  the  cartilage  of  the  fii'st  rib  extends  about  half  an  inch  further  out- 
ward than  that  of  the  second,  consequently  the  incision  must  be  made 
with  this  in  mind,  else  the  knife  will  come  in  conta<»t  with  the  manubrium. 
If  the  knife  is  placed  under  the  rib  and  the  cut  is  made  in  a  forward 
direction,  the  vessels  avUI  be  avoided.  After  dividing  the  sternal  attach- 
ments of  the  diaphragm,  the  entire  sternum  may  be  removed  or  reflected 
and  the  pleural  ca\aties  examined.    Any  fluid,  as  serum  or  blood,  is  care- 
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fully  to  be  removed  with  the  sponge  and  expressed  into  a  vessel,  and 
measured  or  weighed.  The  presence  of  adhesions  is  to  be  noted,  and 
other  evidences  of  recent  or  chronic  disease  which  appear  on  the  surfiwe 
of  the  lungs.  The  mediastinum  is  also  to  be  inspected.  The  peiicardium 
is  then  to  be  opened  cai'efully  so  as  to  prevent  the  escape  of  any  fluid 
therein  containeil,  which  is  to  be  measured  as  before  directed.  Botli  its 
visceral  and  parietal  surfaces  are  to  be  inspected  for  pathological  changes. 
With  regard  to  the  external  appeai'ance  of  the  heai't,  an  important  point 
is  the  condition  of  the  coronarv  arteiies.  After  the  removal  of  the  heart, 
their  caliber  should  be  test<?d,  after  which  they  should  be  slit  and  their 
interior  examined  for  atheroma,  et<?.  Many  a  case  of  sudden  death  may 
be  explained  by  an  inspection  of  the  coronary'  arteries,  one  of  which  may 
be  found  to  be  almost  or  quite  occluded  by  a  thrombus,  which  has  rapidly 
fonned  about  an  atheromatous  plate  stripped  up  by  the  blood  current. 
If  the  heart  be  now  removed  from  the  thorax,  much  of  the  blood  in  the 
auricles  may  escape,  and  an  exact  estimate  of  the  }>lood  in  the  heart 
rendered  impossible.  It  may  be  objected  that  such  exactitude  is  unnec- 
essary. In  a  medico-legal  inquiiy  it  is  impossible  to  be  too  exact,  as  the 
result  of  many  a  trial  has  shown,  to  the  mollification  of  the  too  confident 
medical  witness.  The  auricles  and  ventricles  are  therefore  to  be  opened 
in  the  manner  about  to  be  described,  and  their  contents  examined  both 
with  regard  to  color,  quantity,  and  general  appeai'ance.  Ante-mortem 
clots  will  be  evidenced  by  their  extreme  pallor  and  toughness,  also  the 
fact  that  their  centers  are  disintegrated.  Pale  yellow  and  succulent  clots 
are  of  no  significance,  as  they  may  be  fonned  in  the  last  moments  of  life, 
whatever  the  cause  of  death.  (Delafield.)  The  heart  shoiUd  be  opened  in 
such  a  manner  as  to  expose  the  cavities  and  valves  without  injuring  the 
latter.  The  dissection  of  the  heart  consists  of  two  stages.  The  fii'st  stage 
includes  the  opening  of  the  auricles  and  ventricles,  the  heart  being  in 
situ,  and  the  subsequent  estimation  of  the  clots  and  the  measurement  of 
the  auriculo-ventricular  openings.  The  second  stage  consists  in  the  re- 
moval of  the  heart  and  the  examination  of  its  valves  and  interior.  The 
right  auricle  should  be  opened  first.  The  incision  should  commence  be- 
tween the  two  vena3  cavae  and  end  in  front  of  the  base.  (Fig.  2.)  The  clot 
should  then  be  turned  out  into  the  pericardium,  from  whence  it  may  be 
removed  for  estimation  by  weight  or  measure.  If  measured,  an  ordinary 
gla^  graduate  may  be  used.  The  approximated  index  or  middle  fingers 
of  the  left  hand  may  then  be  introduced  through  the  tricuspid  valve  into 
the  right  ventricle,  the  walls  of  which  must  be  gently  separated.  If  the 
auriculo-ventricular  opening  pennits  the  introduction  of  these  fingers, 
especially  if  the  fingers  be  thick,  the  lumen  of  the  valve  may  be  consid- 
ered normal.  In  the  case  of  slender  fingers,  it  is  possible  to  introduce 
between  the  index  and  middle  fingers  of  the  left  hand  the  index  finger  of 
the  right.  After  the  size  of  the  opening  has  been  ascertained  the  incision 
into  the  right  ventricle  should  be  made.  This  should  commence  close  to 
the  base,  pass  into  the  ventricle,  and  end  just  short  of  the  apex.  The 
si*ptum  must  be  avoided.  In  the  case  of  each  ca\ity,  the  clot  is  to  be 
turned  out  as  before  directed  and  measui-ed.  The  incision  for  the  left 
auricle  commences  at  the  left  jmlmonar}'  vein  and  ends  in  front  of  the 
base,  avoiding  the  coronarj'  veins.  The  incision  into  the  left  ventricle 
begins  behind  the  base  and  is  carried  down  toward  the  apex,  wliich  it 
must  not  quite  reach.    The  measm*ement  of  the  valves  and  clot  is  con- 
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tinned  as  before.  The  heart  may  now  be  removed,  taking  care  to  cnt  all 
the  vessels  rather  long.  The  sufficiency  of  the  aortic  and  pulmonary 
valves  may  now  be  tested  by  pouring  water  into  these  vessels.  For  this 
purpose  the  heart  must  be  suspended  by  the  vessel  the  valves  of  which 
are  the  subject  of  the  test.  It  is  important  that  the  suspension  is  made 
in  such  a  manner  as  to  preserve  as  far  as  possible  the  circular  form  of 
the  artery.  This  may  be  done  either  by  passing  a  number  of  sutures 
through  its  walls  or  by  grasping  its  walls  with  the  fingers  of  both  hands 
in  such  a  manner  as  to  preserve  its  shape.  No  lateral  traction  should  be 
made.  The  real  efficiency  of  the  water  test  may  be  called  in  question,  for 
it  may  be  doubted  whether  the  integrity  of  the  valves  may  not  be  better 
determined  by  inspection  and  touch.  The  ventricles  may  now  be  fully 
opened  for  the  pui^pose  of  examining  the  flaps  of  the  auriculo- ventricular 
valves,  the  endocardium,  and  other  structures  in  the  interior  of  the  heart. 
(Fig.  3.)  Tlie  incision  for  the  right  ventricle  (Fig.  2)  is  made  by  entering 
a  pair  of  scissors  into  the  previous  incision  and  carrying  it  toward  the 
pulmonary  artery,  avoiding  the  anterior  papillary  muscle  by  passing  in 
front  of  it.  The  incision  for  the  left  ventricle  (Fig.  3)  is  made  in  a  straight 
line,  prolonged  from  the  aorta,  close  to  the  septum.  This  incision  must 
not  cross  the  pulmonaiy  orifice,  as  it  will  if  carried  too  close  to  the  sep- 
tum, nor  must  it  cut  that  portion  of  the  mitral  valve  which  is  attached  to 
the  left  border  of  the  aorta  by  going  too  far  to  the  left.  The  incision 
should  pass  midway  between  the  pulmonary  orifice  and  the  left  auricle. 

The  examination  of  the  heart  being  completed,  the  lungs  may  now  be 
removed.  This  is  done  by  seizing  each  lung  in  turn,  lifting  it  up,  and 
di\ading  the  vessels  at  the  base.  The  bronchi  should  now  be  opened 
with  a  pair  of  scissors,  and  examined  for  foreign  bodies  and  morbid  ap- 
peai-ances,  commencing  with  the  primary  bronclii  and  following  them 
up  to  their  subdivisions  as  far  as  necessary.  The  lung  tissue  itself  is  to 
be  examined,  by  means  of  long  incisions  made  with  sweeping  strokes  of 
the  knife,  from  apex  to  base,  on  the  posterior  aspect.  The  cut  surfaces 
may  then  be  inspected,  and  any  fluid  contained  in  the  lung  tissue  or 
smaller  bronchi  expressed  by  passing  the  edge  of  the  knife  at  right 
angles  over  the  surface  of  the  incision.  Blood,  pus,  mucus,  or  serum  may 
thus  be  s<iueezed  out  and  examined.  The  presence  of  sanguinolent  mucus 
in  the  air-tubes  is  significant. 

The  aMominal  viscera  are  now  to  be  dissected.  In  cases  of  gunshot 
wound  of  the  abdomen,  the  intestines  should  be  examined  first  j  but  in 
other  cases  it  is  best  to  leave  them  to  the  last,  for  the  sake  of  cleanliness. 
Where  it  is  necessary  to  search  the  intestinal  canal  for  perforations  re- 
sulting from  gunshot  wounds,  it  is  best  to  do  this  in  a  methodical  manner. 
Tlie  search  may  commence  with  the  sigmoid  flexure  and  rectum,  thence 
extending  to  the  three  divisions  of  the  colon,  the  intestines  being  passed 
through  the  fingers  until  the  duodenum  is  reached.  The  location  of  all 
wounds,  their  number,  and  especially  their  position  with  regard  to  the 
wound  in  the  parietes,  are  to  be  noted.  In  order  to  search  for  the 
bullet,  it  will  be  usually  necessary  to  remove  the  intestines.  This  may 
be  best  ac(?omplished  by  first  ligaturing  the  gut  both  at  the  rectal  and 
gastric  ends  with  a  double  ligature,  and  then  commencing  at  the  rectum, 
dividing  the  mesentery  until  the  whole  intestine  is  freed  irom  its  attach- 
ments to  the  posterior  abdominal  wall.  Further  search  for  the  mis- 
sile may  now  be  made,  after  the  abdominal  cavity  has  been  thoroughly 
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cleansed.  In  cases  not  inTohTug;  perforating  woiuids  of  the  intestine,  it 
is  iisiiiil  to  exaiiiiue  the  alxluiiiinnl  viwera  in  tJie  following:  order :  first, 
the  omentum,  whieli  may  be  inspected  for  miliary  tuU'i-cIe  or  caix^inoma ; 
second,  tlie  spleen  j  tliirll,  the  kidneys,  8iii)rarenal  capsules,  and  uivters ; 
foui'tli,  the  scxiitd  apparatus;  fifth,  the  stoinaeli  and  duodenum ;  sixth. 
the  liver,  gall-bladder,  hile-ducts,  and  ]>ortal  veins ;  lastly,  the  struvtures 
in  the  jiostenur  portion  of  the  abdonieu,  »ucli  as  the  alxloniinul  aorta,  the 
receptacuhini  ehyli,  l.vniphatics,  etc. 

As  a  i-ule,  the  spleen  iiosscsses  no  siiecitil  intt^ivst  to  the  medico-legal 
examiner.  It  is  often  ruptured  as  a  result  of  violence.  Its  pnlj)  softens 
very  early  as  a  result  of  putrefaction.  The  kidneys  may  be  removed  by 
separating  tlie  peritoneum  froiri  them  and  dividing  the  vessels  and  ureter. 
Tlio  capsule  is  then  to  be  stiipjied  off ;  if  adliereut.  this  is  to  be  noted. 
The  pehis  may  be  inspected  for  calculi.  An  incisiou  is  then  to  be  made 
in  the  convex  border  of  the  organ,  riglit  down  to  the  pelvis,  laying  the 
kidney  open  in  two  equal  parts.  The  cortical  aud  medullarj'  portions 
may  men  be  insjiected  for  evidences  of  disease,  Tliis  should  never  be 
omitted.  In  cases  whci-e  narcotic  poisoning  is  suspected,  the  examina- 
tion of  the  renal  organs  ought  to  be  as  exact  and  complete  as  possible.  In 
late  autopsies  the  naked-eye  appearances  arc  perlia]>is  of  more  volue  than 
the  deductions  tif  a  microscopic  examination,  for  the  conclusions  which  can 
reasonably  be  drawn  from  mici-oscopic  findings  after  tlio  changes  of  com- 
mencing putrefaction  have  set  in  are  untrustworthy.  It  may,  however, 
be  quite  possible  still  to  appi-eciat*  a  change  in  the  proiwrtion  of  the 
coilicjil  and  medullar}-  portions  of  the  kidney,  which  would  indicate  the 
existence  of  a  pi-evious  chronic  disease.  It  is  not  usually  necessary' 
to  remove  the  bladder  for  examination.  It  is  sufficient,  after  drawing 
the  urine  with  a  catheter,  to  make  an  incision  into  the  upper  sm-face 
of  the  viscus  and  examine  it  in  gitu.  The  urine  should  be  pi-esei-v-ed  for 
future  examination,  particularly  in  cases  of  poisoning.  It  is  importaut 
to  examine  the  bladder  walls  for  injurj',  especially  in  cases  where  ftm^ture 
of  the  pelvis  exists.  To  determine  whether  there  is  any  perforating  wound, 
the  viscns  may  be  filled  with  water  or  air  through  the  "urethra,  before  open- 
ing. It  may  be  necessarj'  to  remove  the  eutii-e  bladder  for  purposes  of 
examination,  in  which  case  care  should  be  taken  not  to  wound  the  blad- 
der wall — something  which  it  is  not  difficult  to  do  in  careless  manipula- 
tion. It  is  not  often  that  a  further  examination  of  the  male  geuito- 
minarj'  organs  will  be  required ;  but  if  this  should  Iwcome  necessary,  tlie 
penis  inay  be  stripped  out  of  the  skin,  cut  off  at  the  glans,  and  drawn 
out  like  a  finger  from  a  glove.  It  may  then  be  removed  with  the  bladder 
attached.  A  pair  of  scissors  curved  on  the  flat  facilitate  tbc  uecessarj" 
dissection. 

The  iuspection  of  the  female  organs  of  generation  within  the  pelvis  is 
often  of  great  importance,  especially  in  cases  of  criminal  abortion.  The 
ovaries  are  to  be  iuspei-ted  for  the  corpora  Intea  of  pregnanej',  which  are 
to  be  distinguished  from  the  false  corpora  lutea  of  inenstmation.  The 
pelvic  tissues  are  to  be  examined  for  eridcnces  of  old  or  recent  inflam- 
mation. The  uterus  will,  of  course,  receive  [mrticular  attention  in  a  cer- 
tain class  of  cases.  Its  size  should  be  noted,  abw  the  depth  of  its  caritj', 
the  condition  of  the  os  and  cer\-ix,  the  thickness  of  its  walls.  If  any  dis- 
cbarge is  present,  either  in  the  cavity  of  the  uterus  or  vagina,  this  will  be 
of  importance.     The  condition  of  the  uterine  sinuses  and  endometrium 
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should  receive  attention,  also  the  FaUopian  tubes.  The  orifice  of  the  tubes 
will  not  admit  anything  larger  than  a  bristle,  as  a  rule,  and  this  can  be 
passed  most  easily,  after  the  uterus  has  been  laid  open  so  as  to  expose  the 
comua.  The  entrance  to  the  Fallopian  tube  will  be  found  in  the  apex  of 
each  comu.  In  cases  of  abortion  where  death  has  occurred  within  a  few 
days,  the  uterus  must  also  be  examined  for  signs  of  injury,  as  perforations, 
which  would  indicate  the  use  of  a  pointed  instnmient — not  necessarily, 
however,  in  the  hands  of  another  than  the  woman  herself.  The  writer 
knew  of  two  women,  one  of  whom  was  accustomed  to  produce  an  abor- 
tion on  herself  by  the  aid  of  a  lead-pencil,  and  the  other  used  an  um- 
brella wire  for  the  same  puipose,  at  last  inflicting  a  fatal  injury.  The 
size  of  the  uterus  is  of  some  importance  in  determining  the  period  of 
pregnancy,  where  this  has  existed.  The  normal  unimpregnated  utenis 
measures  two  and  a  half  inches  in  length,  one  and  three  quarters  inches 
in  breadth,  and  one  inch  thick.  For  further  measurements  as  indicative 
of  the  period  of  pregnancy,  the  reader  is  referred  to  the  appropriate 
chapter.  In  examining  the  uterus  where  death  has  taken  place  shortly 
after  confinement,  the  obser\'^er  ought  not  to  forget  that  the  site  of  the 
placenta  presents  appearances  which  may  be  mistaken  for  inflammation 
or  even  gangrene.  The  presence  of  pus,  the  condition  of  the  uterine 
sinuses,  the  coexistence  of  peritonitis,  and  the  presence  of  septic  micro- 
organisms, possibly  the  streptococcus  pyogenes,  will  make  the  distinction 
clear.  One  or  all  of  these  conditions  will  be  found  in  acute  inflamma- 
tions of  the  uterus.  The  ovaries  are  usually  involved  in  the  morbid  pro- 
cess, and  will  be  found  to  be  congested,  swollen,  and,  where  the  disease 
has  been  of  sufficient  duration  and  acuteness,  infiltrations  and  local  ab- 
scesses may  exist. 

The  examination  of  the  stomach  and  duodenum  is  of  special  importance 
in  cases  of  suspected  poisoning.  As  the  presei-vation  of  the  contents  is 
of  prime  importance,  in  order  that  this  may  be  done  without  even  the 
possibility  of  contamination,  it  is  recommended  that  the  stomach  and 
duodenum  be  ligatured  separately  with  double  ligatures,  and  placed  in 
new  glass  jars  with  glass  tops,  previously  well  washed  in  distilled  water. 
The  jars  should  then  be  sealed  and  at  once  sent  to  the  analytical  chemist. 
The  examiner  is  to  inspect  the  interior  of  both  stomach  and  duodenum 
after  the  chemist  has  transferred  their  contents  to  suitable  and  well- 
washed  vessels.  It  is  better  not  to  make  this  transfer  in  a  room  where 
chemicals  are  kept.  The  stomach  may  then  be  opened  along  its  greater 
curvature,  and  its  interior  examined.  This  is  a  method  which  involves 
some  extra  trouble ;  but  as  the  contents  of  these  organs  are  not  removed 
until  they  reach  the  laboratory  which  is  their  final  destination,  there  is 
one  less  manipulation  to  call  in  question,  and  the  risk  of  possible  con- 
tamination is  consequently  lessened.  Nor  is  such  a  precaution  needless. 
Any  one  who  is  conversant  with  the  refinements  of  modem  chemistry 
and  the  history  of  past  trials  for  poisoning  will  admit  that  any  proceed- 
ing is  proper  which  will  limit  the  suspicions  which  a  clever  defense,  aided 
by  a  friendly  chemist,  is  able  to  cast  on  any  chemical  analysis,  no  matter 
how  skillfully  conducted.  If  the  viscera  have  to  be  sent  to  a  distance, 
another  consideration  must  be  taken  account  of,  however,  which  is  the 
cloud  which  putrefactive  changes  occurring  in  transit  may  cast  on  the 
analysis,  by  the  production  of  ptomaines.  This  will  occur  particularly 
where  the  chemical  analysis  results  in  the  discovery  of  some  form  o£ 
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The  technical  part  of  the  autopsy  is  conducted  precise!}'  as  in  the 
adult.  The  scalp  is  reflected  in  the  same  manner,  when  the  calvarium 
may  be  removed  with  a  pair  of  stout  scissors.  It  is  not  uncommon  in 
cases  of  difficult  or  instrumental  labor  to  find  extravasations  of  blood, 
not  only  on  the  surface  of  the  diira,  but  also  in  the  subdural  space,  and 
even  in  the  substance  of  the  brain  itself,  although  some  writers  consider 
that  effusions  in  the  substance  of  the  brain  are  sure  signs  of  extreme 
violence.  These  may  exist  either  as  simple  ecchjonoses  or  as  genuine 
clots.  On  this  accoimt  the  medical  examiner  should  be  extremely  cau- 
tious in  making  the  deduction  that  such  appearances  are  the  result  of 
criminal  violence.  It  may  be  remarked,  however,  that  the  more  difficult 
a  labor  the  more  difficult  will  concealment  have  been;  and  if  instru- 
mental interference  has  been  necessary  and  concealment  practiced,  the 
probable  collusion  of  a  practitioner  must  be  inferred. 

The  brain  presents  no  peculiarity  worthy  of  mention.  It  is  some- 
what softer  -than  in  the  adult,  and  a  little  pinker.  The  thorax  is  opened 
as  before  directed,  in  the  adult.  The  principal  point  of  difference  to  be 
noted  here  between  the  infant  and  adult  is  the  pi*esence  of  the  thymuB 
gland,  which  in  the  infant  covers  the  lower  part  of  the  trachea  and  the 
great  vessels.  It  is  about  two  inches  in  length,  about  one  inch  in  breadth, 
and  a  quarter  of  an  inch  in  thickness.  It  is  a  light  fawn  color,  and  ex- 
tends upward  as  far  as  the  thyroid  body  and  downward  as  far  as  the 
cartilages  of  the  fourth  rib.  The  thyroid  and  thymus  glands  are  con- 
nected by  two  flattened  bands  of  fibrous  tissue,  which  are  prolongations 
of  the  capsule  of  the  thymus.  The  weight  of  this  structure  at  birth  is 
about  half  an  ounce.  Immediately  on  opening  the  chest,  the  position  of 
the  lungs  in  the  pleural  cavities  is  to  be  noted,  and  also  their  relation  to 
the  pericardium.  When  the  child  has  not  breathed  they  lie  shrunken  in 
the  posterior  i)ai't  of  the  chest,  whereas  when  the  child  has  fully  respired 
they  fill  up  the  chest  and  cover  the  pericardium.  They  are  then,  more- 
over, of  a  light  pink  color.  It  must  not  be  forgotten  that  if  the  observa- 
tion regarding  color  be  deferred  imtil  the  lungs  have  been  exposed  some 
time,  they  may  acquire  a  liglit  color  from  imbibition  of  oxygen.  Pre- 
vious to  the  removal  of  the  thonicic  viscera,  a  ligature  is  to  be  placed  on 
the  trachea  and  great  vessels.  After  removal  the  limgs  must  be  weighed 
separate  from  the  heai*t  in  order  to  obtain  the  data  for  the  static  test,  ' 
which  depends  on  the  fact  that  the  lungs  are  heavier  after  respii*ation  has 
been  established  than  before.  As  the  weight  of  the  lungs  must  vary 
with  the  weight  of  the  child,  the  data  which  are  often  given  for  purposes 
of  comparison  cannot  be  considered  verj'  reliable.  Pet-echial  spots  are 
of t4?n  seen  on  the  surface  of  the  pleura  in  cases  of  death  from  suffoca- 
tion, but  as  they  may  occur  in  deatli  from  other  causes,  they  must  be 
not^d  Avith  due  allowance.  As  usually  directed,  the  ductus  arteriosus, 
the  ductus  venosus,  and  the  foramen  ovale  are  to  be  inspected  with 
reference  to  patency  or  closure.  They  may  not  be  completely  closed 
until  a  week  after  birth.  The  amount  of  blood  contained  in  the  cavities 
of  the  heart  is  to  be  measured  or  weighed.  The  same  appearances  are 
to  be  expected  in  the  internal  \iseera  in  death  from  apnoea  occurring  in 
infants  as  in  adults. 

The  abdomen,  i)reviously  opened  for  the  determination  of  the  posi- 
tion of  the  diaphragm,  may  now  be  dissected.  The  stomach  and  intes- 
tines are  to  be  examined  with  reference  to  the  presence  of  air,  food,  and 
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blood.  It  has  been  shown  by  Breslau  that  there  is  no  air  in  the  stomexjh 
or  intestines  of  new-bom  children.  The  stomach  and  small  intestines, 
if  there  is  suspicion  of  poisoning,  should  be  removed  in  the  same  manner 
as  in  the  adult.  In  any  case,  the  contents,  if  any,  should  be  tested  for 
the  presence  of  starchy  and  examined  microscopically  for  the  oil-globules 
of  milk.  Blood  may  sometimes  be  found  in  the  stomach.  Its  presence 
has  not  the  same  significance  as  that  of  milk  or  starch.  The  liver  in  the 
infant  is  of  large  size  in  proportion  to  the  body.  It  is  said  to  diminish 
in  size  after  the  establishment  of  respiration,  but  this  fact  is  of  little  sig- 
nificance. Large  extravasations  of  blood  are  sometimes  found  under 
the  capsule  of  the  liver,  without  known  cause.  (Delafield.)  The  spleen 
may  be  abnormal  in  size.  The  kidneys  are  lobulated.  The  bladder  may 
be  full  or  emptjr.  It  is  rare  that  the  spinal  cord  needs  examination.  If, 
however,  the  examiner  deems  this  necessary,  the  same  precautions  are 
to  be  observed  against  the  production  of  artefacts  as  in  the  case  of  an 
adult  The  natural  and  great  mobility  of  the  head  on  the  spinal  column 
in  the  infant  should  not  be  forgotten. 

In  conducting  the  examination  of  bodies  advanced  in  putrefaction, 
we  are  compelled  to  modify,  not  so  much  our  methods,  as  the  conclu- 
sions which  we  are  enabled  to  draw  from  the  autopsy.  The  identifica- 
tion of  the  body  in  these  cases  is  always  important  and  often  diflicult. 
After  the  features  have  become  undistinguishable  the  question  of  sex 
can  always  be  determined,  even  when  a  further  identification  is  impos- 
sible. Long  after  the  external  parts  of  generation  have  become  undis- 
tinguishable the  sex  may  be  determined  from  the  presence  of  hair  on 
the  face  or  the  length  of  the  hair  of  the  scalp.  The  circle  of  hair  which 
surrounds  the  pubes  is  characteristic  of  the  female,  while  its  prolonga- 
tion upward  in  the  median  line  is  equally  distinctive  of  the  male.  In 
the  bodies  of  children  too  young  for  these  peculiarities  to  be  available, 
even  although  the  soft  parts  have  become  an  undistinguishable  mass, 
the  uterus  may  still  be  recognized.  In  the  adult  it  is  possible  thus  to 
determine  the  existence  or  non-existence  of  pregnancy  months  after 
burial.  The  uterus  is  not  only  last  in  the  order  of  putrefaction,  but  is 
still  distinguishable  long  after  all  the  other  soft  parts  have  become  an 
undistinguishable  mass.  Gasper  gives  numerous  instances  of  this  fact. 
In  one  case,  that  of  a  young  servant-girl  drowned  in  a  privy  and  discov- 
ered nine  months  subsequent,  although  all  the  other  soft  parts  had  either 
been  clianged  into  adipocere  or  were  but  black  and  greasy  masses,  from 
out  this  mass  of  putridity  Casper  was  able  to  separate  the  uterus,  which 
was  of  a  bright  red  color,  firm,  hard  to  feel  and  cut,  its  form  perfectly  rec- 
ognizable, its  size  that  of  a  virgin  uterus,  its  cavity  empty.  As  it  had  been 
charged  that  the  girl  was  pregnant  by  her  master  at  the  time  of  her  death, 
Ciisper  was  thus  enabled  to  prove  that  this  accusation  was  unfounded,  in 
spite  of  the  fact  that  the  body  had  lain  in  a  privy  for  nine  months. 

Such  a  case  as  this  ought  to  teach  us  that  there  is  no  stage  of  decom- 
position in  which  we  may  not  expect  to  gain  useful  information  from 
an  autopsy.  Frequently  the  question  of  sex  is  the  only  fact  relating  to 
identity  that  the  examination  will  settle.  Here,  however,  it  is  sometimes 
possible  to  gain  additional  information  from  such  peculiarities  as  old  or 
recent  fractures,  and  peculiarities  of  the  U^eth.  In  case  a  recent  fracture 
is  discovered  there  is  a  question  which  may  arise,  not  necessarily  con- 
nected with  that  of  identity,  as  to  whether  the  fracture  was  the  result 
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of  violence  inflicted  before  or  after  death,  also  its  relation,  if  any,  to  the 
death  of  the  person  injured.  If  the  fracture  be  of  the  pkull,  an  exami- 
nation of  its  interior  may  reveal  the  preserce  of  extravasatcd  blood  or  of 
an  inflammatory  process,  as  evidenced  by  the  presence  of  pns,  in  which 
case  the  answer  will  not  be  difficult  ;  but  if  the  progress  of  decay  is  too 
far  advanced  to  admit  of  this,  it  will  be  extremely  hazardous  to  attempt 
to  (^Ive  a  definite  reply.  If  callus  be  found,  it  is  quite  certain  that  the 
frcw^ture  preceded  death  at  least  a  week,  or,  according  to  the  amount  and 
condition  of  the  callus,  even  longer.  Fractures  of  the  base  of  the  skull 
are  not  likely  to  be  produced  after  death,  and  if  extensive  fractures  of 
the  vault  are  present,  it  Ls  most  unlikely  that  they  have  been  produced 
other  than  by  violence  before  death.  Circumstances  may  cause  us  to 
a.odify  such  a  declaration  as  this — as,  for  instance,  where  a  body  is 
found  in  the  ruins  of  a  fire  with  the  skull  crushed  and  other  bones  fract- 
ured. Here  the  character  of  the  fracture  in  the  skull  will  determine 
whether  it  was  the  result  of  injuries  inflicted  beforehand,  as  the  sharp 
incised  fra^iture  produced  by  a  cutting  instrument,  as  an  ax,  can  readily 
be  distinguished  from  the  crushed  condition  resulting  from  the  impact 
of  a  mass  of  debris.  Tlie  findings  which  it  is  possible  to  make  from  the 
soft  parts  of  a  lx)dy  much  decomposed,  particularly  as  to  the  existence 
of  disease,  will  largely  depend  on  the  degree  of  disorganization  of  the 
organs  which  the  inquiry  concerns. 

Every  anatomist  is  familiar  with  the  rapidity  with  which  the  tissue 
of  the  brain  imdergoes  putrefactive  changes.  Therefore,  while  it  may 
till  be  possible  to  harden  and  make  sections  of  the  brain  quite  late,  yet 
it  would  be  dangerous  to  draw  any  conclusions,  with  regard  to  patho- 
logical processes,  based  on  a  microscopic  examination  of  such  sections. 
If  it  is  possible  to  produce  artefacts  in  the  comparatively  firm  texture  of 
the  cord  simply  by  I'ough  handling,  how  much  easier  may  tliis  happen 
as  the  result  of  the  softening  produced  in  a  textm*e  so  little  ref ractorj-  as 
that  of  the  brain.  After  putrefaction  has  advanced  to  any  extent  in  the 
external  tissues,  we  are  only  justified  in  making  such  findings  as  are 
based  on  the  grosser  lesions — as,  for  instance,  the  presence  of  decom- 
posed blood-clot  or  the  existence  of  pus.  The  same  remarks  apply  to  the 
microscopic  examination  of  other  structures,  as  the  kidneys  and  liver,  in 
proportion  to  their  power  of  resisting  putrefactive  processes.  He  is 
certainly  a  l)()ld,  if  not  a  reckless,  pathologist  who  is  willing  to  mako 
statements  based  on  a  microscopical  examination  of  these  organs  many 
days  after  death,  unmindful  of  the  rapid  and  progressive  changes 
which  so  quickly  occur  in  their  epithelium.  It  is  quite  possible,  how- 
ever, to  detennine  such  microscopic  changes  as  an  altered  relation  in 
the  cortical  and  medullary  portions  of  the  kidney,  the  contracted  liver 
of  cirrljosis,  or  an  undue  predominance  of  connective  tissue.  Ti^ese 
fact-s  lire,  of  course,  evidence  of  chronic  disease  rather  tbaii  the  acute 
processes  so  often  sought  for.  Acute  changes  in  the  diprestive  tract, 
owing  to  the  fmit  that  the  stomach  and  intestines  decay  relatively  early, 
cannot  be  discovered  with  certainty  long  after  death,  as  the  stomach 
commences  to  putrefy  in  about  six  days  thereafter ;  and  the  changes  in 
coloration  are  thenceforward  so  various,  its  condition  in  other  respects 
Bo  changeable,  that  it  is  difficult  to  give  a  precise  opinion  with  regard  to 
its  p()ssible  condition  in  life. 

With  regard  to  the  detection  of  metallic  poisons,  it  may  be  stated 
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that  no  degree  of  decomposition  is  incompatible  witli  their  discoveiy  by 
appropriate  analysis  j  therefore  t)ie  stomach  and  intestines  should  be  re- 
moved as  carefully  as  possible,  taking  the  same  precautions  as  directed 
heretofore.  It  is  usual  in  such  cases,  whether  the  body  has  been  buried 
or  lain  exposed,  to  remove  a  portion  of  the  adjacent  soil  in  order  to  ex- 
clude by  analysis  the  presence  of  a  metallic  poison  therein.  This  precau- 
tion should  not  be  neglected.  The  foregoing  remarks  apply  equally  to 
autopsies  performed  on  bodies  advanced  in  putrefaction,  whether  before 
buvial  or  after  exhumation.  Such  autopsies  are  not  attended  with  un- 
usual risk  to  the  examiner.  Post-mortems  in  fresh  subjects  are  attended 
with  far  more  risk.  Indeed,  the  only  serious  consequences  which  the 
writer  ever  saw  occurred  in  recent  cases.  In  an  experience  of  over  five 
yea:*s  in  the  dissecting-room  of  the  Long  Island  College,  no  cases  of 
poisoned  woimds  ever  came  under  the  author's  observation,  although  he 
saw  many  cut  fingers  and  one  or  two  bad  lacerated  wounds  made  with 
the  saw  in  process  of  removing  the  calvarium.  Late  autopsies  should 
always  be  made  in  a  room  through  which  a  draught  of  air  is  blowing, 
and  such  precautions  taken  as  wUl  readily  occur  to  the  reader.  Exhu- 
mations should  be  made  with  care,  rather,  however,  with  reference  to 
the  dead  than  to  the  living.  Wlien  bodies  ai'e  buried  in  the  cheap  pine 
-coffins  of  the  poorhouse,  the  thin  shell  soon  decays,  and  cannot  be  used 
to  raise  the  body  from  the  grave.  In  this  instance,  a  sheet  of  stout  can- 
vas with  rope  handles  on  either  side  may  be  slipped  under  the  frail  coffin, 
which  may  then  be  removed  from  the  grave  without  accident. 

It  occasionally  happens  that  the  medical  examiner  is  required  to 
make  medico-legal  inspection  so  long  after  death  that  the  bones  alone 
are  left.  When  it  becomes  necessary  to  disinter  the  remnants  of  the 
body  in  such  a  case,  it  is  best  to  take  the  following  precautions,  in  order 
that  all  the  bones  may  be  recovered :  a  space  much  exceeding  that  of  the 
grave  is  to  be  dug  over,  and  the  earth  in  the  vicinity  of  the  remains 
•carefully  sifted  through  a  moderately  fine  sieve.  In  this  way  the  small 
bones  of  the  carpus  and  tarsus  may  all  be  recovered,  and  such  frag- 
ments as  the  separated  bones  of  the  infantile  skull.  There  is  one  case 
on  record  where  the  identification  of  the  body  depended  on  the  fact  that 
the  fifth  metacarpal  bone  of  the  right  hand  possessed  two  articular 
facets,  the  deceased  having  had  a  supernumerary  finger  to  which  the 
second  facet  corresponded.  (Reese.)  It  would  have  been  impossible  in 
this  case  to  have  identified  the  exhumed  bones  had  it  not  been  for  the 
discovery  of  so  small  a  bone  as  the  fifth  metacarpal. 

The  main  facts  to  be  determined  by  the  inspection  of  bones  are:  first, 
the  identity  of  the  remains  ;  second,  whether  they  throw  any  light  on  the 
cause  of  death.  It  is  evident  that  the  question  of  identity  must  depend 
•on  the  determination  of  sex,  age,  and  stature.  It  is  easier  to  speak  pre- 
cisely with  regard  to  the  first  two  points  than  the  last.  In  mature  bones, 
it  will  never  be  difficult  to  distinguish  the  peculiarities  of  the  two  sexes, 
where  the  pelvic  bones  are  entire.  In  the  male,  the  obturator  foramen  is 
oval  rather  than  triangular,  as  in  the  female.  With  regard  to  the  pelvis  as 
a  whole,  it  is  to  be  noted  that  the  bones  are  more  massive  and  the  mus- 
cular impressions  more  prominent  in  the  male  than  in  the  female.  The 
subpubic  arch  is  narrow  and  angular  in  the  male,  much  wider  and  more 
arched  in  the  female,  the  respective  angles  being  seventy-five  and  a  hun- 
dred degrees.    The  actual  size  of  the  pelvis  varies  in  different  individ- 
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nals ;  in  the  male,  however,  the  antero-posterior  diameter  is  the  greatest, 
whereas  in  the  female  the  bilateral  is  the  largest.  The  bones  im  general 
of  the  female  are  more  slender  proportionately  than  those  of  the  male^ 
and  if  the  age  of  the  remains  can  be  fixed,  even  though  the  pelvic  bones 
are  missing,  by  comparing  the  proportion  of  the  bones  with  their  estimated 
age  it  may  be  possible  to  form  a  fairly  positive  opinion  as  to  the  sex 
of  the  remains.  No  positive  opinion,  however,  ever  ought  to  be  given 
which  is  not  based  on  an  inspection  of  the  pelvic  bones.  When  the  teeth 
are  present,  up  to  the  age  of  twenty-one  the  age  of  the  skeleton  may  be 
determined  by  them  alone.  If  no  teeth  be  found,  the  age  of  the  bones 
must  be  determined  by  the  degree  of  ossification  of  the  various  bones, 
and  by  the  union  of  the  epiphyses  to  the  shaft  of  the  long  bones.  This 
is  of  no  avail  after  the  age  of  twenty-four,  at  which  time  the  upper 
epiphysis  of  the  tibia  unites  to  the  shaft  of  tiie  bone,  being  the  latest  of 
aU  the  epiphyses  to  unite  with  its  shaft.  From  the  twenty-fourth  year 
until  middle  life  it  is  not  possible  to  form  any  exact  idea  of  the  age,  as 
ossification  is  complete.  U  the  metastemum  is  found  joined  to  the  mes- 
ostemum  by  bone,  it  may  be  concluded  that  the  individual  had  reached 
middle  life.  It  is  quite  exceptional  for  the  presternum  and  mesostemum 
to  be  united  by  bone,  but  when  this  is  found  it  is  probable  that  the  indi- 
vidual had  attained  the  age  of  sixty.  The  same  applies  to  the  bony  union 
of  coccyx  and  sacrum.  The  process  of  absorption  which  takes  place  in 
the  alveolus  of  the  lower  jaw,  and  the  approach  of  the  mental  foramen 
to  the  lower  border  of  the  bone,  are  also  signs  of  old  age.  After  the  age 
of  twenty-four  it  is  only  possible,  therefore,  to  say  that  the  individual 
was  middle-aged,  or  that  he  had  reached  the  age  of  sixty,  or  that  he  was 
an  aged  man. 

Not  infrequently  the  teeth  are  found  detached  from  the  jaw-bone. 
The  following  brief  description  of  their  points  of  difference  may  serve  to 
then  distinguish  them.  Tne  central  upper  incisors  are  very  much  lai^r 
than  the  laterals;  the  lower  central  incisors  much  narrower  than  the 
upper  set  The  root  of  the  first  bicuspid  is  either  single  or  marked  by 
a  single  longitudinal  depression,  while  the  root  of  the  second  is  double. 
The  Tower  bicuspids  are  smaller  than  the  upper,  and  have  single  roots. 
The  upper  molars  have  four  cusps  and  three  roots ;  the  first  of  tiie  lower 
molars  has  five  cusps  and  two  roots,  which  are  sometimes  completely 
divided  by  a  groove  so  as  to  make  four  ;  sometimes  only  one  root  is  so 
divided  in  this  way.  The  second  lower  molar  has  but  four  cusps  or  a 
faintly  developed  fifth  cusp.  Its  roots  have  a  tendency  to  coalesce.  The 
roots  of  the  upper  wisdom  tooth  coalesce  and  form  a  cone.  The  lower 
wisdom  tooth  has  two  roots,  which  may  become  confluent.  (Morris.) 
When  no  teeth  are  found,  but  only  a  few  of  the  larger  bones,  we  must 
rely  on  the  degree  of  ossification  of  the  bones  and  the  condition  of  the 
epiphyses. 
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In  the  preparation  of  an  article  which  shall  treat  of  the  subject  of 
death  in  its  relation  to  forensic  inquiry,  with  the  consideration  of  the 
phenomena  attending  and  following  upon  certain  forms  of  violent  death, 
it  must  be  obvious  that  little  that  is  absolutely  novel  can  be  offered  to 
the  student  of  legal  medicine  who  has  availed  mmself  of  the  careful  and 
scientific  exploitation  of  the  subject  by  such  eminent  writers  as  Devergie, 
TardieU;  Casper,  Tavlor,  and  Ogston,  who  from  their  great  opportunities 
for  observation,  ana  from  the  fact  that  most  of  them  occupied  positions 
imder  governments  which  at  a  very  early  period  recognized  the  impor- 
tance of  this  branch  of  medical  investi^tion,  and  which  provided  a  cer- 
tain fixed  and  logical  method  of  inquiry,  have  been  enabled  to  present 
most  accurate  dato  in  the  matter  of  medico-legal  examinations ;  and  the 
writer  acknowledges  at  the  outset  that  he  has  availed  himself,  in  the 
preparation  of  this  article,  of  the  results  of  their  labors  as  found  in  their 
published  works.  He  will  only  endeavor  to  present  such  facts  as  have 
ahready  been  found  to  obtain,  and,  if  possible,  to  emphasize  them  hj  such 
illustrative  cases  as  have  come  under  his  personal  observation  m  the 
course  of  the  past  sixteen  years,  while  acting  under  the  provisions  of  the 
so-called  medical-examiner  law  of  Massachusetts. 

Qovemmental  Regulation. — Other  countries,  notably  France  and 
Germany,  have  for  a  long  time  had  statutes  which  provided  for  the  action 
of  medical  experts  in  criminal  cases,  or  in  those  which  were  supposed  to 
be  such,  and  have  even  laid  down  with  the  greatest  care  and  minuteness 
not  only  the  legal  steps  to  be  pursued,  but  definite  instructions  as  to  the 
method  of  performing  an  autopsy  and  recording  the  results  of  the  same. 

The  United  States  has  not  thus  far  advanced.  In  most  States  the 
old-fashioned,  illogical,  and  practically  worthless  system  of  investigation, 
derived  from  the  English  custom,  the  coroner's  inquest,  still  is  the  pri- 
nmry  court  of  inquiry,  and  the  solutions  of  questions  of  great  moment  to 
the  State  and  the  individual  are  still  left  to  men  who  have  neither  the  legaJ 
nor  the  medical  training  requisite  to  determine  either  the  cause  of  ttie 
death  in  a  given  case  or  decide  the  responsibility,  if  there  should  be  any. 

The  Massachusetts  law  still  leaves  much  to  be  desired  both  in  the 
matter  of  accurate  phrasing  and  the  complete  instruction  as  to  details  of 
a  medico-legal  examination.  It  is,  however,  a  great  step  in  advance  of 
anything  which  has  obtained  before,  and  has  worked  very  well  in  prac- 
tice.   The  essential  points  of  the  law  are  that  in  the  first  place  it  follows 
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a  logical  order,  and  when  there  is  to  be  an  investigation  into  the  manner 
of  any  suspicious  death  it  puts  the  primary  part-  of  the  inquir}' — nanjely, 
Was  this  death  one  that  resulted  from  violence,  or  did  it  result  from 
natural  causes  f — into  the  hands  of  trained  medical  men,  who  under  cer- 
tain conditions  and  under  certain  proper  restrictions  make  the  autopsy ; 
and  it  puts  the  second  part  of  the  inquiry — if  there  should  be  demon- 
strated the  fact  that  the  death  was  due  to  \'iolence  rather  than  to  natural 
causes — into  the  hands  of  a  judge  of  a  court  of  first  instance,  who  report* 
his  finding  to  the  superior  coui-t,  and  so  everything  is  in  train  for  pi-ose- 
cution.  At  the  outset  there  was  naturally  doubt  in  the  minds  of  the 
medical  men  acting  under  its  provisions  as  to  what  really  was  meant  by 
a  dead  body.  They  were  required  to  act  if  they  received  notice  that  a 
dead  body  Was  lying  within  their  district ;  but  the  coiu'ts  had  never  de- 
cided what  a  dead  body  was.  Was  it  a  foetus  in  the  very  early  stages 
of  development  ?  Was  it  a  child  that  was  at  \'iable  term,  say  at  the 
period  from  one  hundred  and  eighty  to  two  hundred  and  ten  days,  or 
must  it  be  a  child  at  term  to  be  Considered  a  body  within  the  meaning 
of  the  law  ? 

Accepted  Period  of  Life. — Medically,  a  foetus  at  the  fourth  or  flftli 
month,  although  incapable  of  independent  life,  is  a  human  being ;  but 
up  to  1893  there  had  been  no  decision  as  to  its  status  in  law,  that  is,  by 
the  Massachusetts  courts.  The  laws  of  foreign  countries  had  made  the 
distinction  that  a  child  must  be  wholly  bom  alive  before  it  could  be  the 
subject  of  an  assault,  and  had  even  gone  further,  and  decided  that  a  child 
who  was  bom  alive  and  had  lived  not  only  for  hom'S,  but  even  days,  but 
who  on  account  of  some  congenitid  deformity,  such  as  atresia  of  the 
rectum  or  the  oesophagus,  was  incapable  of  sustaining  independent  life, 
is  not  a  human  being  within  the  meaning  of  the  law,  whether  civil  or 
criminal.  On  the  other  hand,  a  child  who  had  been  bom  alive  at  a  time 
when  it  was  capable  of  sustaining  a  life  independent  of  the  mother,  even 
if  it  was  bom  prematurely,  would  be  a  subject  of  criminal  assault  like 
any  other  human  being.  During  the  present  year,  in  the  course  of  a 
trial  for  infanticide  it  was  found  that  there  had  been  no  decision  on  this 
point  in  the  State  of  Massachusetts,  and  for  the  fii*st  time  the  law  was 
made,  following  the  English  law,  that  it  must  be  proved  that  the  child 
had  been  wholly  bom  alive  and  capable  of  maintaining  a  sepai'ate  exist- 
ence before  a  charge  of  infanticide  could  be  sustained. 

Whether  this  law  has  been  estabhshed  by  the  courts  of  other  States 
or  not,  the  writer  has  no  knowledge ;  but  it  is  probable  that  if  it  is  to 
be  established  it  will  be  on  the  same  lines.  Such  legal  requirement,  of 
course,  increases  the  difficulty  of  securing  the  conviction  of  persons 
charged  with  killing  a  new-born  child ;  but  that  is  a  matter  which  more 
nearly  concerns  the  bar  and  the  judiciaiy  than  the  medical  jurist. 

The  medical  jurist  may  be  required  to  examine  the  body  of  a  foetus 
at  any  term  when  the  question  of  pregnancy  is  involved ;  but  in  general, 
he  has  to  consider  that  onlv  as  a  dead  bodv  which  has  arrived  at  least  at 
a  period  of  development  where  it  is  capable  of  sustaining  independent 
life — ^that  is,  from  the  one  himdred  and  eightieth  to  the  two  hundred 
and  tenth  day,  and  later. 

The  Determination  of  Death. — At  the  above-named  period  and  later, 
a  dead  body,  as  far  as  the  purposes  of  forensic  inquiry-  are  concerned,  is 
a  dead  human  being,  and  an  investigation  into  the  cause  of  its  death 
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may  be  necessary  to  assist  the  criminal  comets;  and,  furthermore,  an 
examination  of  a  dead  body  may  be  necessary  to  establish  certain  civil 
rights,  such  as  succession,  by  determining  the  period  at  which  death  has 
occurred. 

This  brings  us  naturally  to  the  consideration  of  the  signs  of  death, 
and  the  changes  produced  in  the  economy  by  the  cessation  of  the  vital 
functions. 

Identity  of  the  Dead  Body — Before  proceeding  directly  to  that  sub- 
ject, however,  it  occurs  to  me  that  a  few  words  on  the  question  of  estab- 
lishing the  identity  of  an  unknown  body  may  not  be  out  of  place,  as  such 
an  inquiry  would  naturally  precede  the  autopsy  itself.  I  am  indebted  to 
Dr.  C.  A.  Hebbert  for  very  great  assistance  in  the  prepai'ation  of  the 
portion  of  this  article  relating  to  tliis  question  of  identity.  His  experi- 
ence with  Mr.  Bond,  of  London,  renders  his  work  of  great  value,  and 
several  cases  cited  by  him  in  the  Westminster  Hospital  reports  are 
exceedingly  interesting. 

The  determination  of  the  identity  of  human  remains  is  one  of  the 
most  important  and  often  most  difficult  problems  submitted  to  the  med- 
ical jurist.  It  is  especially  interesting  to  the  student  of  forensic  medi- 
cine in  the  United  States,  as  tlie  nation  is  composed  of  people  fi'om  all 
parts  of  the  world.  Not  only  are  met  members  of  all  the  European  races, 
but  also  the  negroid,  Australoid,  and  Mongoloid  races,  each  presenting 
different  and  distinct  characteristics.  The  examination  wiU  also  include 
the  subordinate  or  mixed  people,  such  as  the  mulatto,  a  mixture  of  the 
European  with  the  negro,  the  mestizos,  a  mixture  of  the  European  and 
the  American  indigenes,  and  the  zambos,  a  mixture  of  the  American  in- 
digenes with  the  negroes,  and  in  these  sub-races  the  physical  characters 
and  proportions  are  necessarily  modified.  These  sub-races  are  particu- 
larized, inasmuch  as  they  are  all  prolific  and  not  sterile,  as  is  the  marriage 
of  the  European  with  the  Australoid. 

Let  us  first  consider  the  cases  where  the  whole  body  or  the  whole 
skeleton  has  been  found,  and  secondly  where  the  body  has  been  muti- 
lated, dismembered,  or  partially  destroyed,  so  that  only  a  portion  or  por- 
tions have  been  discovered,  and  see  how  far,  from  such  data  as  we  have, 
we  can  identify  the  indi\'idual. 

Such  study  will  involve  observation  of  the  following  points : 

1.  Race. 

2.  Sex. 

3.  Age. 

4.  Stature  (including  measurement  of  body  and  limbs). 

5.  Features  (hair,  nails,  etc.). 

6.  Scars,  moles,  depressions  on  fingers  by  rings,  or  on  legs  by  garters. 

7.  Deformities. 

8.  Occupation,  as  shown  by  stains  on  body  or  fingers,  or  tanning  by 
exposure  to  the  sun,  callosities  (burs®,  corns,  etc.),  the  effects  of  pressure 
of  dress  on  various  parts  of  the  body,  the  presence  of  foreign  substances 
on  the  body  (hair,  straw,  flour,  etc.). 

In  addition  to  the  above  there  is  to  be  remembered  the  great  value 
of  photography,  not  alone  in  the  case  of  the  features,  but  also  where 
several  portions  of  a  corpse  are  found  at  different  intervals,  and  the 
question  arises  whether  they  belong  to  the  same  individual.  In  such  a 
case,  in  addition  to  detailed  measurements,  photographs  of  the  two  arms 
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or  of  the  two  feet  would  be  of  material  assistance  in  detemiiuiug  the 
question  of  identity. 

I.  Race. — ^Where  the  corpse  is  entire  and  but  partially  decomposedy 
no  great  difficulty  will  be  met,  as  the  characters  of  the  four  great  families 
are  distinct ;  but  it  will  be  useful  to  bear  in  mind  a  brief  summary  of 
these  features. 

(a)  The  Australoid  type,  such  as  the  coolies  in  southern  India  and  the 
native  Australians :  skin  chocolate-colored,  hair  black  and  wavy,  the  skull 
narrow  or  dolichocephalic,  the  brow  ridges  prominent,  with  a  projecting 
or  prognathous  jaw,  and  thick  lips ;  the  nasal  index  platyrhine. 

(6)  The  negroid  type:  the  skin  dark  brown  to  black,  the  hair  black, 
crisp,  or  woolly,  the  skull  dolichocephalic,  the  brow  ridges  not  prominent, 
the  jaw  prognathous,  with  fleshy,  protuberant  lips,  the  nose  and  nasal 
bones  flat,  the  index  being  platjTliine. 

(c)  The  Mongolian  type,  which  includes  the  Chinese,  the  Japanese,  and 
the  American  indigenes :  skin  from  yellowisli  brown  to  a  mahogany  tint, 
the  skull  broad  or  brachycephalic,  the  hair  black  and  straight,  the  hrow 
ridges  not  prominent,  the  jaw  not  projecting  except  in  the  Esquimaux, 
the  nose  mesorhine,  small  and  flat  in  the  Japanese  and  Chinese,  with 
oblique  eyes,  and  the  cheek-bones  high.  In  some  of  the  American  Indians 
the  nose  is  prominent ;  but  as  we  are  dealing  with  such  peoples  as  are 
commonly  met  with,  it  is  not  necessary  to  do  more  than  specify  the 
lypical  features  of  the  main  group. 

(d)  Tlie  whites,  di\dded  by  Huriey  into  the  Xanthochroi,  or  fair  whites, 
with  pale  skin,  fair,  wav^',  or  curly  hair,  light-colored  eyes,  mesocephalic 
skull,  jaw  orthognathous,  and  nose  leptorhine ;  and  the  Melanochroi,  or 
dark  whites,  the  complexion  darkening  to  a  sallow  or  swarthy  hue, 
the  hair  dark,  and  the  eyes  brown  or  black,  the  skull  mesocephalic,  with 
orthognathous  jaw  and  leptorhine  nose. 

The  comparison  of  the  foregoing  characteristics  will  at  once  decide 
the  question  of  the  membership  of  a  definite  race  j  but  as  in  the  sub- 
races  the  skull  and  facial  points  are  modified  by  the  mingling  of  tyx>es 
so  that  other  and  probably  external  circumstances  will  be  required  for 
a  proper  decision,  these  will  be  considered  hereafter,  chiefly  under  the 
discussion  of  features.     ( Vide  Identity  of  the  Living.) 

No  mention  is  made  of  the  stature  or  size  of  races,  as  it  is  well  known 
that  the  height  of  individual  members  of  each  rac^e  varies,  the  Melanochroi, 
for  instance,  though  being  smaller  than  the  Xanthochroi  as  a  rule,  having 
among  them  large  and  powerful  indi\aduals,  and  in  the  negroid  group 
the  Bosjesman  is  much  smaller  than  the  avei*age  negro.  The  value  of 
the  various  indices,  cephalic,  facial,  and  nasal,  is  as  follows.  The  cephalic, 
index  is  the  comparison  of  the  length  of  the  skuU  to  its  breadtn,  the 
length  being  taken  as  100.  The  lengtli  of  the  skuU  is  taken  from  the 
ophr^'on  to  the  occipital  point,  the  breadth  the  greatest  interparietal 
measurement.  If  the  index  is  above  80  the  skull  is  bracliycephahc,  as  in 
the  Mongoloid  races ;  if  from  75  to  80,  mesocephalic,  as  in  the  whites ; 
if  below  75,  dolichocephalic,  as  in  the  negroid  and  the  Australoid  races. 
For  example,  if  the  lengtli  is  seven  inches  and  the  breadth  five  inches, 
the  index  is  71.4,  or  dolichocephalic.  If  the  length  is  seven  inches  and  the 
breadth  six  inches,  the  index  is  85.7,  or  brachycephalic. 

The  gnathic  index  is  reckoned  by  comparing  the  basi-alveolar  length 
with  the  basi-nasal  length,  tlie  basi-alveolar  length  being  taken  from  the 
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basion  to  the  alveolar  point,  the  basi-nasal  from  the  basion  to  the  nasioii| 
the  basi-nasal  being  taken  at  100.  Below  98  the  jaw  is  orthognathoos ; 
from  98  to  103,  mesognathous  i  above  103,  prognatlious,  as  in  the  negroid 
or  Australoid  groups. 

The  nasal  index  is  the  comparison  of  the  height  of  the  aperture  with 
the  width,  the  height  being  from  the  nasion  to  the  sub-nai^  point,  the 
width  being  the  greatest  transverse  diameter  of  the  anterior  aperture, 
the  height  being  taken  as  100.  If  below  48,  leptorhine ;  from  48  to  53, 
mesorhine ;  above  53,  platyrhine,  as  in  the  ne^id 

These  indices  are  here  exploited  to  furnish  aid  to  such  as  may  be 
obliged  to  examine  a  case  where  the  head  or  skull  alone  is  presented  for 
investigation,  and  where  the  first  step  toward  determining  identity  is  the 
fixing  tiie  race,  though  such  minute  descriptions  and  measurements  are 
rarely  necessary.  Still,  the  medical  jurist  should  observe  everything 
when  he  is  examining  a  dead  body,  and  this  applies  to  the  part  as  weU 
as  the  whole,  and  in  any  medico-legal  inquiry  it  is  not  always  possible 
at  the  outset  to  say  what  may  be  of  the  most  vital  importance  m  the  case 
before  its  conclusion. 

The  method  of  arriving  at  the  above-mentioned  indices  may  be  made 
more  plain,  possibly,  by  me  examjde  of  an  equation  such  as  the  follow* 
ing: 


Dolichocephalic, 

7  :  5  :  :  100  :  x; 

X  =  71.4. 

Brachycephalic, 

7  :  6  :  :  100  :  x; 

X  =  85.7. 

Figs.  4  and  5  are  intended  to  illustrate  the  above-mentioned  measure- 
ments. 

a.  Sex. — The  distinction  of  sex  where  a  whole  unmutilated  corpse  is 
presented  for  inspection  is  too  obvious  to  require  comment.  On  the 
other  hand,  if  the  body  is  mutilated  and  decomposed,  great  care  is  re- 
quired on  the  part  of  the  expert,  and  still  further  dif&culties  are  presented 
when  it  is  the  skeleton  alone  with  which  he  has  to  deal.  Indeed,  there 
may  be  cases  where  the  whole  body  has  been  so  mutilated  that  it  is  by 
the  preparation  of  the  skeleton  alone  that  an  idea  of  the  sex  may  be 
formed.  Just  such  a  case  might  have  occurred  in  one  of  the  so-called 
Whitechapel  murders  in  London,  in  the  years  1887-89.  Here  nine 
women  were  murdered  and  mutilated  by  an  unknown  assassin. 

In  the  particular  illustrative  instance,  the  woman  was  murdered  in  a 
bedroom.  The  body  was  naked  when  found.  The  eyebrows,  eyelids, 
ears,  nose,  lips,  and  chin  had  been  cut  off,  and  the  face  gashed  by  numer- 
ous knife-cuts.  The  breasts  had  been  cut  off,  and  the  whole  abdominal 
parietes,  together  with  the  external  organs  of  generation,  had  been  re- 
moved. The  skin  and  much  of  the  muscular  tissue,  not,  however,  ex- 
posing the  bone,  had  been  slashed  away  from  the  anterior  aspect  of  the 
thighs  as  far  as  the  knees.  The  abdominal  viscera  and  pelvic  viscera, 
including  bladder,  vagina,  and  uterus  with  appendages,  had  been  torn 
from  their  cavities,  and  in  fact  there  was  no  sign  of  sex  except  the 
long  hair  upon  the  head,  and,  as  is  well  known,  that  alone  is  not  a  posi* 
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tive  sign,  iiiasiniich  as  in  some  nations  the  hair  is  worn  long  by  men. 
The  tiuit  that  the  whole  bladder  had  been  removed  did  away  with  th« 
help  that  might  have  been  afforded  by  the  presence  of  the  prostate  gland. 
In  this  ease,  to  be  sure,  all  the  organs  except  the  heart  were  found 
scattered  about  the  room,  and  showed  the  sex  without  doubt.  But  if  all 
the  organs  and  parts  had  been  taken  away  or  the  body  exposed  to  the 
effects  of  decomposition,  a  careful  preparation  of  the  skeleton  would  have 
been  imperative  to  decide  that  the  body  was  that  of  a  woman. 

It  might  further  be  stated  that  in  this  case,  in  consequence  of  the 
hacking  of  the  features,  the  presence  or  absence  of  a  beard  could  not  be 
stated,  and  if  the  hair  had  been  designedly  cut  off  there  would  have  been 
absolutely  no  sign  by  which  sex  could  have  been  determined.  The  hair 
on  the  pubes  had  been  removed  in  this  case,  and  the  difference  in  the 
growth  of  the  pubic  hair  tapering  up  toward  the  umbilicos  in  the  male, 
and  simply  surrounding  the  organs  of  generation  in  the  female,  could 
not  be  availed  of  as  an  indication  of  sex. 

Of  course,  if  there  be  only  decomposition  or  destruction  of  the  exter. 
nal  organs  of  generation,  the  internal  examination  would  decide  the  point 
of  sex  by  demonstrating  the  presence  of  either  a  uterus  or  a  prostate 
^ttd,  both  of  which  organs  resist  decomposition  longer  than  most  if  not 
any  other  parts.  In  general,  it  may  be  said  that  the  female  is  smaller, 
lighter,  and  has  a  less  developed  mnscular  system  than  the  male ;  but 
here  we  are  again  met  with  tlie  objection  that  a  healthy,  hard-working 
woman  would  have  stronger  limbs  and  more  powerful  frame  than  a  sickly 
student  or  clerk. 

Therefore,  in  the  case  of  the  examination  being  limited  to  a  single 
limb,  as  an  arm  or  a  leg,  it  is  in  a  measure  guesswork,  though  with  care 
the  guess  may  be  pretty  accurate.  A  case  in  point  will  be  cit«d  in  exienso 
hereafter,  where  an  arm,  large  and  muscular  and  lengthy,  was  decided 
to  be  that  of  a  woman,  and  the  opinion  was  at  a  later  date  found  to  have 
been  correct. 

The  skeleton  of  the  male  is  generally  larger,  stronger,  and  has  more 
prominent  processes  and  im- 
pressions for  muscular  at- 
tachment on  the  bones  of  the 
limbs  than  the  female  skele- 
ton. The  sternum  is  less 
convex,  and  the  xiphisternal 
articulation  is  opposite  the 
curve  of  the  fifth  rib,  while 
in  the  female  the  sternum  is 
more  convex  and  shorter,  and 
the  xiphisternal  articulation 
is  opposite  the  curve  of  the 
fourtfi  rib.  It  is  in  the  pelvis, 
however,  that  we  find  the 
main  distinguishing  points. 
The  male  pelvis  is  composed 
of  more  massive  bones,  with 
rough,  well-niflrked  pro- 
cesses ;  the  cavity  of  the  true  pdvis  is  deeper,  narrower,  and  has  smaller 
apertures.     The  curve  of  the  sacmm  is  more  evenly  distributed,  and  not 
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80  abruptly  marked  in  the  lower  part  as  in  the  female.  The  subpubic 
aroh  is  more  pointed,  the  obturator  foramen  oval,  the  taberoBities  of  the 
ischia  nearer  together,  and 
the  diameters  of  the  tme 
pelvis  narrower  than  in  the 
female,  as  will  be  shown  in  a 
subsequent  table. 

The  female  skeleton  has 
a  shallower  false  pelvis,  with 
more  widely  spreading  al» 
ilii.  The  bones  of  the  true 
pelvis  are  lighter,  with  much 
less  marked  impressions.  The 
cavity  is  shallower,  and  tie 
sacrum  is  flatter  in  the  upper 
two  thirds,  and  then  curves 
somewhat  abruptly  below. 
Fte.  7.  Peirt.  of  Wom«..  '^^  apertures  are  wider,  the 

subpubic  angle  has  a  lower 
and  rounder  arch,  and  the  obturator  foramina  are  triangular,  the  rami 
of  the  pubes  and  ischium  are  more  everted,  and  the  diameters  are  much 
longer. 

The  following  table  ^ves  the  respective  measurements  as  found  in 
the  male  and  female : 


Siatance  between  widest  part  of  lliao  oresta  10-11 

Diatauoe  between  uitero-superior  spines  of  ilia 9^-10 

Oistanoe  between  front  of  symphyBlB  pubia  and  aaoral  apinee 

(external  conjugate) ftl-7 


Brim.     Cavltr'      Outlet.        Brim.    Cavity.     Ontlet 
Trne  Pelvis  Diameters. 

In.  In.  In.  In.  In.  In. 

Transvsrae 4i  4  3i  6^  5  4 

Obliqae 4}  41  4  5  5^  4{ 

Ant«ro-posterior,  or  conjugste..      4  4i  SJ  4^  5^  S 

In  addition  to  the  measurements  of  the  pelvis  it  is  also  well  to  notice 
that  the  angle  of  the  neck  of  the  femiir  with  its  shaft  more  nearly  ap- 
prooches  a  right  angle  in  the  female  than  in  the  male ;  but  this  difference 
18  only  of  importance  where  the  limbs  of  the  same  or  of  different  bodies 
can  be  compared,  and  is  not  a  valuable  sign  where  only  one  leg  is  dis- 
covered. The  above  indications  should  ormnarily  be  sufficient  to  guide 
the  examiner  to  a  proper  decision  in  the  matter  of  sex  where  this  is  in 
dispute,  or  the  object  of  inquirj'. 

3.  Age — Tliouph  the  features  of  the  hving  are  fairly  well  marked  on 
external  examination  lu  each  of  the  ages  of  man,  from  the  infant  to  the 
"lean  and  slippered  pantaloon,"  yet  after  death  the  eifacing  work  of 
decay  so  rapidly  alters  the  special  characters  that  we  require  more  deoi- 
■ive  and  scientific  points  to  ascertain  the  probable  age  of  the  deceased. 
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Take  the  face  as  an  illustration.  The  general  suggestions  of  age  from 
the  wrinkles  about  the  comers  of  the  eyes,  the  so-called  crow's-feet,  and 
the  deepening  of  the  lines  at  the  wings  of  the  nose  and  comers  of  the 
mouth,  the  drooping  of  the  angles  of  the  jaw  with  the  gradual  approxi- 
mation of  the  lips  caused  by  the  absorption  of  the  alveolar  borders  of  the 
maxilla,  are  all  absent  or  modified  in  the  first  appearances  after  death ; 
nor  would  the  smooth,  rounded  look  of  the  young  give  more  than  an 
indication  of  age,  though  an  estimate  with  some  degree  of  accuracy  could 
be  made  by  a  trained  observer.  Therefore  it  is  clear  that  more  than  a 
mere  inspection  of  the  external  appearances  is  necessary.  Take  the  case 
of  a  newly  bom  infant,  for  instance,  though  this  belongs  more  properly  to 
a  chapter  on  infanticide.  We  know  that  the  length  should  be,  for  a  child 
at  terra,  eighteen  to  twenty  inches,  and  the  weight  from  six  to  eight 
pounds  avoirdupois.  The  finger-nails  project  beyond  the  ends  of  the 
fingers,  and  the  toe-nails  reach  nearly  to  the  ends  of  the  toes.  The  um- 
bilicus is  at  most  three  quarters  of  an  inch  below  the  center  of  the  length 
of  the  body.  In  the  male  the  testicles  are  in  the  scrotum,  and  if  the 
child  has  lived  a  short  time  the  anus  will  probably  be  smeared  with  me- 
conium. The  most  reliable  sign  of  age  at  this  period  is  the  presence  of 
a  small  ossifio  center  in  the  lower  epiphysis  of  the  femur.  It  is  the  first 
and  as  a  rule  the  only  epiphysial  center  to  appear  before  birth,  though 
the  upper  epiphysis  of  the  tibia  can  be  occasionally  noticed  at  full  term. 
The  femond  epiphysis  usually  appears 
shortly  before  birth.  The  size  of  this 
center  is  about  one  eighth  of  an  inch 
in  diameter.  As  the  appearances  of 
the  epiphyses  and  their  union  with  the 
bodies  of  the  bones  are  the  most  impor- 
tant proofs  of  age  from  birth  to  the  age 
of  twenty-five,  the  different  dates  of  their 
appearance  must  be  borne  in  mind.  To 
generalize  these  points  is  a  matter  of 
some  difficulty;  but  it  may  be  stated 
that  there  are  times  in  the  development 
of  the  body  when  growth  appears  to  be 
more  energetic.  For  instance,  in  the 
first  three  years  there  is  ossific  deposit 
in  the  epiphyses  of  the  humerus,  femur, 
ulna,  tibia,  and  fibula — that  is,  the  extremities  are  practically  mapped 
out  in  bone ;  and  it  is  also  in  this  period  that  the  fontanelles  of  the  skuU 
dose  and  the  cranial  bones  unite. 

Again,  about  puberty  we  have  another  period  of  activity,  the  vertebrsB 
attaining  their  full  size  and  shape,  and  in  the  pelvis  additional  centers 
appear  in  the  sacnun  and  ossa  innomiuata,  so  that  during  this  time  the 
trunk  is  solidifying.  The  third  period  of  impoi-tance  is  that  from  twenty 
to  twenty-five,  the  latter  being  the  full  attiiinment  of  adult  age,  and  at  this 
time  in  the  majority  of  cases  all  the  epiphyses  have  become  joined  to  the 
bodies  of  the  bones,  though  the  complete  ossification  of  the  vertebn©  may 
be  delayed  for  a  year  or  more. 

After  the  age  of  twenty-five  until  the  changes  of  advanced  life,  which 
will  be  hereafter  alluded  to,  occur,  it  is  difficult  to  satisfactorily  determine 
the  age  from  the  points  of  ossification  alone  *,  but  it  should  be  remembered 
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that  the  sexual  powers  are  in  full  activity,  and  in  the  female  the  breasts, 
the  uterus,  and  ovaries  \^ill  aid  in  determining  the  age.  If  there  are 
signs  of  i)resent  or  recent  menstruation,  the  presence  of  corpora  lutea 
either  of  menstruation  or  pregnancy,  or  the  secretion  of  milk  in  the 
breasts,  we  should  have  an  indication  that  the  woman  was  probably  under 
forty  or  forty-fire.  On  the  other  hand,  the  presence  of  spermatozoa  in 
the  vesiculflB  seminales  or  the  testicles  would  not  afford  much  assistance, 
as  men  have  been  known  to  have  been  capable  of  procreation  at  an  ad- 
vanced period  of  life.  The  eruption  of  the  milk  and  permanent  teeth 
affords  a  very  trustworthy  sign  of  tlie  age  of  the  young,  and  a  case  oc- 
curring in  London  is  worth  citing  on  tliat  point.  During  the  repair  of 
a  house,  a  few  remains  were  found  buried  under  the  hearthstone,  and 
these  on  examination  proved  to  be  those  of  a  human  lower  jaw,  with  the 
small  though  well-marked  mental  process  (no  other  animal  has  a  chin), 
part  of  the  upper  jaw  and  shaft  of  a  small  femur,  with  some  few  light 
brown  long  human  hairs.  As  the  second  molar  teeth  had  erupted,  and 
there  was  an  indication  of  a  cavity  in  the  upper  jaw  where  the  first  molar 
of  permanent  teeth  had  begun  to  develop,  the  age  was  determined  as  be- 
tween three  and  four  years.  The  hair  indicated  the  complexion,  and  the 
length  thereof  the  sex.  On  inquiry  it  was  learned  that  a  long  time  ago 
a  little  girl  of  three  and  a  half  years  had  disappeared.  The  mother  of 
this  child  was  confronted,  and  confessed  that  the  girl  had  died  of  natural 
causes,  and  had  been  buried  in  this  spot  by  the  parents  to  escape  the  ex- 
pense of  an  ordinary  sepulture. 

As  age  advances,  structural  changes  occur  in  the  cartilages  of  the 
larynx  and  ribs,  so  that  they  become  ossified ;  but  these  changes  may 
occur  at  any  period  after  thuiy,  and  indeed,  are  so  modified  by  disease, 
such  as  that  of  the  heart  or  kidney,  that  they  are  only  a  genend  indica- 
tion. In  old  age,  or  in  those  who  have  lost  their  teeth,  the  alveolar 
borders  of  the  jaws  are  gradually  absorbed,  giving  the  angle  of  the  jaw 
an  appearance  of  obtuseness  which  is  more  apparent  than  real  The 
angle  of  the  neck  of  the  femur  with  its  shaft  is  obtuse  in  man,  rectangu- 
lar in  woman,  and  with  increasing  age  the  angle  becomes  more  rectan- 
gular— may  even  sink  below  the  level  of  the  trochanter. 

Prom  the  foregoing  it  wUl  be  seen  that  our  best  guide  to  the  ascer- 
tainment of  age  is  the  examination  of  the  skeleton ;  but  that  even  that 
is  not  whoUy  accurate,  but  only  approximate,  and  that  all  other  appear- 
ances possible  must  be  considered  in  arri\ing  at  a  correct  solution  of  the 
problem. 

The  following  r&um6,  chiefly  from  Quain,  will  be  of  service  in  deter- 
mining identity  as  far  as  light  is  thrown  on  the  matter  by  the  study  of 
the  matter  of  ossification.  The  value  of  this  test  of  age  will  be  found 
principally  in  the  examination  of  the  long  bones  and  the  pelvis;  and 
while  in  works  on  forensic  medicine  it  is  customary  to  give  very  elaborate 
tixbles  of  all  the  times  of  appearance  of  centers  and  junction  of  epiphyses 
with  the  bodies,  in  practice  it  is  better  to  consider  these  special  parts  in 
the  three  periods  before  mentioned. 

In  the  first  year  the  nucleus  for  the  head  of  the  femur  appears. 

In  tlie  second  year  nuclei  for  the  head  of  the  humerus,  lower  extrem- 
ities of  the  tibia  and  fibula,  carpal  end  of  radius. 

In  the  third  year  the  nuclei  for  the  great  tuberosity  of  the  humemSy 
upper  end  of  the  fibula,  capitellum  of  the  humerus. 
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In  the  fourth  year  the  nuclei  for  the  great  trochanter  of  femur,  and 
carpal  end  of  ulna. 

In  the  fifth  year  the  nucleus  for  the  lesser  tuberosity  of  humerus, 
which,  uniting  with  the  greater  tuberosity  and  head,  forms  a  distinct 
epiphysis.  In  the  same  year  appear  the  nuclei  for  the  internal  condyle 
of  humerus  and  the  head  of  the  radius. 

Thus  in  the  fii^st  five  years  we  have  the  most  of  the  important  epiph- 
yses of  the  long  bones ;  the  lower  end  of  the  femur  and  the  upper  end  of 
the  tibia,  as  before  mentioned,  being  in  evidence  at  or  soon  after  birth. 

In  the  age  period  eleven  to  fourteen  are  to  be  found  the  nuclei  of  the 
trochlea  and  external  condyle  of  the  humerus,  a  small  epiphysis  of  the 
olecranon  and  the  lesser  trochanter,  and  at  the  period  of  puberty  the 
three  portions  of  the  innominate  bone  are  united  in  one  by  the  ossifica- 
tion of  the  Y-shaped  epiphysis  in  the  acetabulum. 

It  must  be  remembered  that  the  blending  of  the  epiphyses  of  the  long 
bones  takes  place  in  an  order  the  reverse  of  their  appearance,  with  the 
single  exception  of  the  upper  end  of  the  fibula. 

Prom  sixteen  to  eighteen,  union  between  the  bones  and  the  lower 
epiphysis  of  the  humerus  and  the  upper  epiphyses  of  the  radius  and  ulna 
occurs. 

From  the  eighteenth  to  nineteenth  year  occurs  the  union  of  tlie  head 
of  the  femur  and  the  lower  end  of  the  tibia. 

In  the  twentieth  year  union  occurs  in  the  head  of  humerus,  lower  end 
of  radius  and  ulna,  and  lower  end  of  femur. 

In  the  twenty-first  year  this  process  occurs  in  the  upper  end  of  tibia, 
and  of  the  epiphyses  of  the  metacarpal  and  metatarsal  bones. 

In  the  twenty-fourth  year  the  process  occurs  in  the  upper  end  of  the 
fibula,  and  in  the  twenty-fifth  in  the  sternal  end  of  the  clavicle,  the 
acromial  process  of  the  scapula  and  crest  of  the  ilium  unite  with  their 
respective  bones,  the  ossification  of  the  vertebrae  is  completed,  and  at  this, 
the  period  of  adult  life,  the  whole  skeleton  becomes  os^ed. 

The  eruption  of  the  teeth  is  in  the  following  order : 

Milk  Teeth. 

Central  inoisors Sixth  month. 

Lateral  incisors Sixth  to  ninth  month. 

First  molars Eighth  to  twelfth  month. 

Canine Eighteenth  month. 

Second  molars Twenty-fourth  month. 

Permanent  Teeth, 

First  molars Sixth  year. 

Central  incisors Seventh  year. 

Lateral  incisors Eighth  year. 

First  premolars Ninth  year. 

Second  premolars Tenth  year. 

Canines Eleventh  to  twelfth  year. 

Second  molars Twelfth  to  thirteenth  year. 

Third  molars Eighteenth  to  twenty-fifth  year. 

Of  course,  it  must  be  borne  in  mind  that  the  time  of  the  eruption  of 
the  teeth  varies,  and  especially  in  weakly,  scrofulous,  and  rachitic  chil- 
dren, where  dentition  is  both  irregular  and  delayed ;  but  here  only  the 
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normal  growth  and  development  is  taken  as  the  standard  both  in  regard 
to  the  teeth  and  the  ossification  of  the  skeleton. 

At  the  end  of  the  article  on  identity  some  il]u8ti*atiye  cases  will  be 
citedy  in  which  the  determination  of  age  was  an  interesting  feature,  and 
in  one  the  exact  age  was  decided  by  the  fact  that  the  acromial  end  of  the 
scapula  was  not  united,  while  the  upper  epiphysis  of  the  fibula  had  evi- 
dently only  recently  joined  the  shaft. 

4*  Stature. — The  estimation  of  stature  is  our  next  consideration. 
There  are  many  inaccuracies  and  differences  in  each  of  the  various  modes 
of  estimation  usually  adopted.  If  the  whole  skeleton  be  found,  by  plac- 
ing the  bones  in  position  and  adding  one  and  a  half  inches  for  the  soft 
parts,  we  shall  get  a  fairly  accurate  notion  of  the  stature,  allowance  being 
made  for  any  shrinking  of  the  bones  or  partial  destruction  of  their  ends. 
Next  we  will  take  the  method  of  calculating  the  height  by  measuring 
the  long  bones,  and  according  to  Orfila's  tables,  as  quoted  below,  the  re- 
sult differs  to  the  extent  of  several  inches.  Roughly  speaking,  however, 
it  may  be  said  that  the  length  of  the  femur  equals  one  quarter  of  the 
whole  length  of  the  body. 

In  analyzing  Orfila's  tables  we  have  separated  the  observations  on  the 
upper  and  lower  extremities. 


Upper  Extremity, 


First  Table. 

Humems,  6  observations.. 
Ulna,  7  observations 

Second  Table. 

Humems,  19  observations. 
Ulna,  14  observations 


Orfila's    Tables. 


Ft.   In.    L. 


1 
10 


1     2 
10 


0 

8 


6 

8 


Stature, 
Ft.    In.    L. 
Maximum.  Minimum.     DlflTerenoe. 


6 
6 


1 
1 


3 
3 


5  8       1 

6  10      10 


5 
5 


9     9 
5     0 


5     4      6 
5     5      8 


3 

8 


6 
3 


3      7 
5      2 


Lower  Extremity. 

First  Table. 

Femnr,    7  observations . . . 
Tibia,      7  " 


Ft.    In.    L. 


1 
1 


6 
3 


1 
0 


Maximum. 


6 
5 


0 
10 


0 
6 


Minimum.     DifEerenoe. 


5      7 
5      5 


0 
0 


5 
5 


0 
6 


Second  Table. 

Femur,  12  observations . . . 
Tibia,    11  '' 


15     9 
12     5 


5 
5 


9      8 
9      8 


5     4     6 
5     4     6 


5      2 
5      2 


The  great  discrepancy  in  the  calculation  will  be  seen  from  these 
tables ;  but  to  make  such  tables  valuable,  the  age  of  the  bodies  examined, 
the  entire  absence  of  disease,  such  as  bowing  of  the  bones  or  curvature  of 
the  spine,  ought  to  have  been  noticed,  and  the  same  difficulty  constantly 
occurs  in  deciding  the  stature  of  the  whole  body. 

Observations  made  by  Dr.  Hebbert,  of  London,  in  very  manv  eases — 
upward  of  one  hundred — ^in  the  post-mortem  room  on  the  full  length  of 
the  femur,  show  that  this  bone  equals  in  length  one  quarter  of  the  foil 
length  of  the  body,  the  variation  in  general  being  about  one  inch. 

The  next  method  of  estimation  is  by  measuring  the  length,  by  taking 
the  upper  border  of  the  symphysis  pubis  as  the  center  of  uie  body  after 
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the  twenty-fifth  year.  M.  Sue  first  suggested  this  mode,  but  Orfila  at- 
tempted to  show  that  there  was  an  avemge  diflferenee  of  two  and  one 
third  inches,  and  that  usually  the  lower  half  was  the  shorter,  especially 
in  women.  As  the  top  of  the  head  of  the  femur  is  on  the  same  line  as 
the  top  of  the  symphysis  pubis,  it  follows  that  the  total  length  of  the 
lower  extremity  is  equal  to  one  haM  the  total  length  of  the  body. 
M.  Sue's  tables  take  an  average  from  numerous  observations : 

Body.  Trunk.  Lower  Extr.  Upper  Elxtr. 

5  ft.  8  in.  2  1.  2  ft.  10  in.  1  1.  2  ft.  10  in.  11.  2  ft.  8  in.  0  I. 

According  to  Orfila,  in  women  six  out  of  seven  have  the  greatest  length 
from  vertex  to  pubes. 

In  men  (fifteen  observations),  vertex  to  pubes,  2  ft.  9  in. ;  lower  ex- 
tremities, 2  ft.  7  in. 

The  commonest  mode,  however,  and  the  one  which  has  hitherto  been 
most  relied  on,  when  only  the  arms  or  upper  parts  are  found,  is  the  figure 
carrS  des  ancients;  that  is,  when  the  body  is  lying  flat  with  legs  extended, 
and  the  arms  lying  at  right  angles  to  the  trunk,  a  square  can  be  described 
around  the  body.  Now  titis,  although  fairly  correct  in  the  living  subject, 
is  faulty  in  three  ways  when  applied  to  a  single  limb.  We  are  told  to 
double  the  length  of  the  arm,  and  add  twelve  inches,  five  for  each  clavicle 
and  two  for  the  sternum.  Now,  the  first  error  is  that  when  the  arm  is  at 
right  angles  to  the  trunk  the  head  of  the  humerus  is  from  a  half  to  three 
quarters  of  an  inch  to  the  inner  side  of  the  acromial  end  of  the  clavicle. 
Secondly,  the  sternal  ends  of  the  cla\'icles  projecting  more  forward  than 
the  outer  ends,  an  obtuse-angled  triangle  is  formed  with  the  apex  forward, 
and  we  ought  to  take  the  measure  along  a  transverse  vertical  plane  of  the 
trunk,  that  is,  the  base  of  the  triangle  instead  of  the  sides ;  this  difference 
is  from  half  an  inch  to  one  inch,  as  verified  by  several  measurements  of 
skeletons.  Thirdly,  in  females  the  outer  end  of  the  clavicle  is  dii'ected 
a  little,  though  very  slightly,  downward,  as  shown  by  their  more  sloping 
shoulders,  so  that  to  calculate  from  the  exact  length  of  the  clavicle  would 
again  give  two  sides  of  a  triangle  instead  of  the  base.  This  mode  of 
estimating  height  is  furthermore  misleading  in  females,  on  account  of 
their  relatively  shorter  legs,  so  that  it  cannot  be  safely  trusted.  Other 
methods  are  derived  from  the  ancient  Eg>T)tian  canon,  \4z.,  that  the 
length  of  the  middle  finger,  as  measured  down  from  the  root  of  the 
thumb-nail  at  right  angles  to  the  axis  of  the  middle  finger  when  the  hand 
is  laid  fiat  on  a  table,  equals  one  nineteenth  of  the  height,  and  that  the 
forearm,  from  the  tip  of  the  olecranon  to  the  end  of  the  mid-finger, 
equals  five  nineteenths  of  the  height. 

In  order  to  be  accurate  in  these  measurements,  several  observations 
should  be  made,  forasmuch  as,  if  only  a  flinger  be  measured,  an  inaccu- 
racy of  one  sixteenth  of  an  inch  will  give  a  false  result. 

In  a  case  to  be  afterward  given  in  detail,  it  will  be  seen  that  the  two 
measurements  agreed  to  one  fortieth  of  an  inch. 

A  number  of  observations  were  made  in  London  by  each  of  these  last 
methods,  both  in  the  living  and  the  dead,  and  the  conclusion  derived  is 
that  they  are  both  fairly  reliable,  and  especially  the  calculation  of  the 
measurement  of  the  forearm,  which  has  been  for  centuries  a  standard  of 
measure  under  the  name  of  cubit.    According  to  the  old  Egyptian  canon, 
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the  human  body  can  be  divided  by  transverse  lines  into  nineteen  parts, 
of  which  five  parts  represent  the  length  of  the  forearm  and  hand,  and 
one  part,  the  exact  length  of  the  middle  finger.  This  measurement  must 
be  made  not  from  the  prominence  of  the  knuckle,  which  is  the  head  of 
the  metacarpal  bone,  but  from  the  upper  end  of  the  proximal  phalanx, 
which  is  exactly  on  a  line  with  the  base  of  the  thimib-naU  in  a  well-pro- 
portioned man. 

In  the  latter  part  of  this  section  are  indicated  the  methods  of  meas- 
uring the  body.  The  points  of  measurement  of  tlie  height  and  breadth, 
and  the  various  indices  of  the  skull,  have  been  described  under  the  head- 
ing of  race.  The  circumference  of  the  skull  is  taken  in  a  plane  from  the 
ophryon  in  front  to  the  occipital  point  behind. 

If  the  Umbs  be  still  attached  to  the  trunk,  in  measuring  the  two  arms 
it  is  usual  to  measure  from  the  tip  of  the  acromion  to  the  external  condyle 
of  the  humerus,  and  thence  to  the  styloid  process  of  the  radius,  all  these 
being  in  one  straight  line ;  and  from  the  last  point  the  length  of  the  hand 
is  to  be  measured.  The  legs  ai-e  measured  from  the  top  of  the  great 
trochanter  externally  to  the  lieel,  and  internally  from  the  sjTuphysis  pubis 
to  the  heel.  If  separated  from  the  trunk,  of  course  the  greatest  length 
is  selected.  In  measuring  the  circumference  of  the  limbs,  it  is  best  to 
take  the  greatest  measurement,  and  then  take  measurements  at  different 
points  expressed  in  inches  from  a  flexure  of  the  limb  or  other  fixed  j>oints. 
The  uml)iiicus  is  always  below  the  center  of  the  line  from  the  xiphisternal 
articulation  to  the  pubes,  and  about  a  half -inch  to  one  inch  above  the 
highest  point  of  the  iliac  crest.  The  circumference  of  the  trunk  should 
be  taken  transversely  at  the  nipple  line — that  is,  opposite  the  fourth  rib 
and  just  below  the  costal  arch. 

5.  Features. — The  general  character  of  the  capital  features  in  the 
great  races  have  already  been  indicated ;  but  in  addition  the  exact  linea- 
ments of  the  individual  should  be  described,  such  as  the  size  and  color  of 
the  eyes,  the  shape  of  the  nose,  the  curve  of  the  lips,  and  the  shape  of 
the  ear,  mentioning  whether  it  projects  or  not  from  the  head,  the  pres- 
ence or  absence  of  the  lobule,  the  character  of  the  helix,  and  the  presence 
of  the  Darwinian  tubercle,  a  small  projection  just  at  the  curve  of  the 
helix.  The  teeth  should  be  cai-efully  examined  to  note  those  absent,  or 
to  remark  the  pi*esence  of  artificial  teetli.  Apropos  of  this  examination 
of  the  teeth,  it  may  be  remembered  that  in  a  case  in  London  known  as 
the  Great  Coram  Street  miu-der,  an  apple  with  a  single  bite  taken  was 
found  by  the  woman's  bedside.  A  cast  of  this  was  taken,  but  it  proved 
to  correspond  to  the  woman's  own  mouth. 

Tliis  is  an  instance  of  the  importance  of  never  missing  any  detail, 
though  in  this  case  it  did  not  lead  to  the  discovery  of  the  murderer. 
Apart  from  the  general  description  of  the  indices  of  the  head  and  face, 
any  peculiarity  of  the  skull,  such  as  undue  prominence  of  the  frontal  or 
parietal  eminences,  or  of  the  supraorbital  ridges,  or  the  deep  depression 
often  found  in  front  of  the  lambdoid  suture,  and  which  an  ignorant  per- 
son might  take  for  an  old  depressed  fracture,  should  be  noticed.  The 
chin  and  lower  jaw,  which  are  very  significant  features,  should  be  ex- 
amined. 

The  color  and  character  of  the  hair,  both  in  head  and  face,  are  the 
next  points  to  be  noticed.  The  difference  between  human  and  animal 
hairs  will  be  discussed  later.    Care  must  be  taken  to  discriminate  between 
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general  or  partial  baldness,  whether  due  to  i)er8onal  peculiarity  or  to  ad- 
vancing life,  and  the  alopecia  of  constitutional  disefise,  such  as  syphilis 
or  that  due  to  fungi,  e.g.,  alopecia  decalvans.  After  the  description  of 
the  features  of  the  face  and  head,  the  body  should  be  noticed  in  detail. 
In  the  female,  the  breast,  the  pehds,  whether  large  or  small,  the  external 
organs  of  generation,  including  the  orifice  of  the  vagina,  must  be  exam- 
ined, and  any  peculiarity  or  malformation  noted. 

On  tlie  lower  part  and  sides  of  the  abdomen  may  possibly  be  seen  the 
lineaj  albae,  which  have  been  caused  by  overstretching  of  the  abdominal 
walls,  and  usually,  though  not  necessarily,  associated  with  pregnancy. 
In  the  male,  after  examining  for  any  defect  of  the  genitalia,  the  residt 
of  circumcision  should  be  looked  for,  though,  as  said  elsewhere,  this  is  a 
practice  not  now  confined  to  Jews  and  Mohammedans.  In  both  sexes 
the  inguinal  glands  should  be  examined. 

In  describing  the  arms  first  note  the  general  appearance,  the  greater 
muscularity  of  the  male,  the  deltoid,  triceps,  and  biceps  being  specially 
prominent,  the  flatter  forearm,  and  wider,  thicker  wrist  of  the  man,  while 
the  woman's  arm  is  rounder  and  softer,  the  wrist  more  slender,  and  her 
fingers  more  tapering. 

Note  also  the  nails,  their  shape  and  appearance,  as  to  their  having 
been  pared  or  bitten  or  neglected.  In  the  living  the  question  may  arise, 
as  in  the  great  Tichbome  case,  as  to  how  far  the  features  may  be  modified 
by  age  and  by  change  of  life  and  habits,  the  claimant  being  a  very  coarse, 
corpulent  man  with  bloated  features,  and  the  heir  who  originally  disap- 
peared being  a  slim  youth  with  delicate  face  and  timid  manner.  Another 
feature  in  this  remarkable  trial  was  the  peculiarity  of  the  genital  organs, 
an  unusual  condition  being  present  in  the  claimant,  and  known  to  be  a 
peculiarity  of  the  missing  heir.  In  this  trial  it  was  stated  that  the  direc- 
tion of  the  curve  of  the  two  eyes  was  markedly  different,  and  also  the 
shape  of  the  nose  and  the  condition  of  the  ear,  the  claimant  having  ears 
with  large  pendulous  lobes,  and  the  real  heir  small  ears  without  lobes. 

6.  Soars,  etc. — A  scar  or  cicatrix  is  the  term  applied  to  the  result- 
ing appearance  in  the  skin  after  the  loss  of  its  substance,  together  with 
the  deeper  tissues.  It  is  due  to  the  formation  of  firm,  fibrous  tissue  and 
its  subsequent  contraction,  as  in  the  repair  of  a  wound.  The  wound  may 
be  superficial  and  only  affect  the  epidermis,  and  may  entirely  disappear ; 
or  it  may  be  deep,  and  destroy  the  true  skin  and  deeper  tissues.  The  scar 
which  follows  in  the  latter  case  will  be  well  marked,  and  generally  resem- 
bles in  shape  the  wound  which  was  inflicted,  or  it  may  become  smaller  and 
narrower. 

All  scArs  nm  through  two  distinct  stages,  that  of  inflammatory  red- 
ness and  that  of  brown  discoloration ;  and  when  the  destruction  is  con- 
siderable or  the  inflammation  high  a  third  condition  may  be  seen,  namely, 
bleaching.  The  first  stage  lasts  during  the  period  of  healing,  two,  three, 
or  four  weeks :  the  brown  or  copperv  stage  from  a  few  months  to  a  year : 
the  white  is  permanent. 

In  examining  a  scar  carefully  measure  it,  note  its  color  and  the  con- 
dition of  the  surrounding  tissues,  observe  whether  it  is  on  a  level  with  or 
sunk  below  the  surface,  and  its  mobility  in  relation  to  surrounding  tis- 
sues. It  may  be  mentioned  that  a  considerable  bleached  area  of  the  skin, 
such  as  occurs  sometimes  in  negro  races,  resembles  a  supei-ficial  scar ;  but 
if  the  surface  is  carefully  examined  for  lanugo  or  the  fine  downy  hairs 
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found  on  most  part«  of  the  body,  their  presence  will  decide  the  question, 
as  there  are  no  hairs  in  scar  tissue.  With  regai-d  to  scars  produced  by 
such  means  as  setons,  cupping,  venesection,  vaccination,  pitting  fi-oni 
smallpox,  an  operation  on  a  boil  or  cai'buncle,  etc.,  the  position,  shape, 
size,  and  appearance  would  readily  indicate  the  causation,  and  these  are 
generally  known  even  to  the  laity. 

The  brown  discoloration  following  herpes  is  a  fair  illustration,  as  no 
other  scars  would  so  closely  follow  the  distribution  of  a  nerve. 

With  regard  to  sears  caused  by  wounds  of  any  kind,  each  case  must 
be  taken  on  its  merits ;  but  as  much  depends  on  exact  description  in  prov- 
ing the  identity  of  a  person,  such  description  should  be  most  accurate. 
Many  cases  are  on  record,  and  can  be  easily  studied.  The  identity  of  a 
mutUated  woman  in  a  well-known  English  case  was  decided  by  an  oblique 
scar  on  the  wrist  caused  by  a  cut  from  a  bottle.  In  the  Wainwinght 
case,  where  the  mistress,  Harriet  Lane,  was  shot  by  her  paramour  and 
the  body  buried  in  quicklime,  the  identity  was  established  a  year  later  by 
the  presence  of  a  scar  on  the  anterior  aspect  of  the  shin.  The  scar  was 
caused  by  a  bum.  A  preparation  of  this  scar  is  still  in  the  Black  Museum 
at  Scotland  Yard. 

Tattoo  marks  would  form  a  very  decided  indication  of  the  identity  of 
a  person,  if  the  design  was  previously  known  to  friends.  Their  presence 
or  absence  may  be  of  the  greatest  importance,  as  in  the  Tichbome  case. 
( Vide  Identity  of  the  Living.)  It  is  a  very  usual  habit  for  a  man,  especially 
a  sailor,  to  have  his  own  initials  tattooed.  An  American  sailor  would  be 
more  likely  to  have  a  flag  with  the  stars  and  stripes  than  the  tricolor  of 
Prance.  Moles,  birth-marks,  naevi  of  all  kinds  should  be  described  as  to 
locality,  shape,  color,  etc.,  as  such  marks  are  usually  known  to  intimate 
friends  and  relatives,  and  may  prove  of  great  value  in  identification.  It 
IS  not  necessary  to  do  more  than  mention  these  en  passant. 

In  addition  to  true  cicatrices  there  are  two  appearances  which  resem- 
ble slightly  superficial  scars,  for  instance : 

If  a  finger-ring  be  worn  for  any  length  of  time,  there  is  a  well-marked 
depressed  Une  made  by  the  ring.  This  is  paler  than  the  surrounding 
skin,  as  it  is  unexposed  to  the  air,  and  unless  made  by  a  wedding-ring 
has  generally  some  irregularity  in  outline  according  to  the  design  of  the 
ring,  e.g.,  a  signet-ring.  The  mark  made  by  a  wedding-ring  in  European 
countries  is  a  slender,  even-defined  circular  mark  around  the  left  fore- 
finger. A  signet-ring  is  usually  worn  on  the  fifth  finger.  Another  mark 
is  that  made  by  the  garter  on  the  legs  of  a  woman.  This  may  be  above 
or  below  the  knee,  and  is  best  seen  below.  It  is  more  customary  to  find 
this  mark  among  the  lower  classes,  and  is  usually  below  the  knee,  I  believe 
because  the  richer  classes  wear  suspendei^s  or  garters  above  the  knee. 
This  may  be  a  means  toward  establishing  identity. 

7.  Deformities — It  would  seem  a  simple  matter  to  identify  a  corpse 
by  a  deformity,  such  as  a  curved  spine  or  the  various  forms  of  talipes, 
and  this  is  no  doubt  the  case ;  but  in  smaller  deformities,  such  as  the 
loss  of  a  finger  or  contraction  of  a  joint,  confusion  often  arises.  A  ease 
in  point  happened  in  London  in  1889,  where  the  body  of  a  man  was  found 
drowned,  and  was  identified  by  the  relatives  on  account  of  a  curiously 
contracted  ring-finger,  and  while  the  inquest  was  being  held  the  real  man 
appeared,  showing  precisely  the  same  physical  condition.  One  point  is, 
however,  clear,  and  it  is  tiiat  any  deformity  found  in  the  dead  body. 


DEATH  IX  ITS  MEDICO-LEGAL  ASPECTS,  73 

whether  of  head,  spiue,  or  limbs,  is  real,  but  it  is  by  no  means  uncommon 
for  deformities  to  be  feigned  by  *'  old  soldiers  '^ ;  but  this  is  beyond  our 
inquiry.  Among  malfonnations  to  be  described  may  be  mentioned 
shortening  of  limbs,  spinal  eui'vature,  talipes,  imperfect  conformation  of 
the  genit^,  anchylosis  and  contraction  of  joints,  polydactylism,  whether 
of  hands  or  feet,  or  the  absence  of  one  or  more  members. 

8.  Occupation,  etc. — In  the  examination  of  a  coi-pse  some  aid  toward 
identity  may  be  obtained  by  carefully  observing  if  there  are  any  marks 
on  the  body  or  limbs  which  are  the  residts  of  the  occupation  followed 
during  life.  These  would  be  foimd,  in  most  instances  on  the  bodies  of 
manual  laborers,  or  those  exposed  to  wind  and  weather,  such  as  sailors, 
soldiers,  engineers,  etc.,  rather  than  on  the  studious  or  wealthy  classes, 
who  are  protected  from  such  influences.  The  delicacy  of  the  skin,  espe- 
cially the  softness  of  the  palms  of  the  hands,  the  care  taken  of  the  nails, 
the  trimming  of  the  hair  in  either  sex,  would  sufficiently  indicate  that  the 
body  is  that  of  a  person  in  a  good  position  in  life. 

With  regard  to  outdoor  workers,  the  face  of  a  sailor  or  a  soldier  is  gen- 
erally well  tanned  by  the  sun,  in  the  case  of  sailors  the  tan  reaehing  down 
the  neck  to  the  chest,  where  it  is  seen  as  a  triangular  patch  with  the  apex 
downward.  In  the  case  of  the  soldier  the  tan  is  over  the  face  and  neck 
only,  while  the  forehead  is  often  obliquely  marked  by  the  wearing  of  the 
cap  on  one  side,  and  the  chin-strap  may  protect  a  part  of  the  cheeks  and 
chin  from  the  sun,  and  so  its  position  is  known  by  a  paler  color.  It  may  here 
be  noticed  that  among  the  colored  races  in  India,  in  some  instances,  one  arm 
and  shoulder  and  part  of  the  breast  is  exposed,  while  the  other  is  covered, 
the  two  being  separated  by  a  well-marked  oblique  line  of  a  lighter  shade. 

The  palms  of  the  hands  of  laborers  and  outdoor  workers  are  hard- 
ened, and  generally  there  are  hardenings  at  the  base  of  the  fingers  over 
the  heads  of  the  metacarpal  bones  from  grasping  weapons  or  tools  of 
various  kinds.  (See  Identity  of  the  Li\'ing.)  Other  callosities  may  be 
produced  by  certain  occupations  where  constant  pressure  is  made  upon  a 
part.  In  India  these  callosities  are  found  on  the  feet — sometimes  on  the 
outside  of  the  foot,  sometimes  on  the  dorsum,  according  to  the  sect; 
while  sometimes  there  is  a  distinct  mark  on  the  forehead  of  a  Moham- 
medan, from  striking  the  head  on  the  ground  as  he  bows  toward  Mecca. 
Stains  on  the  fingers  again  may  be  of  help.  These  are  found  in  those 
working  in  chemical  factories  or  laboratories,  or  in  dye-works,  and  are 
produced  by  acids  or  dyes  of  various  kinds ;  nitric  acid,  for  instance, 
leaving  a  yellow,  while  sulphuric  acid  leaves  a  blackish,  stain,  and  nitrate 
of  silver  leaves  also  a  black  stain.  Other  occupations  may  be  discovered 
by  the  presence  of  skin  affections,  such  as  the  washerwoman's  eczema  on 
the  back  of  the  hand,  and  the  so-called  baker's  itch,  also  on  the  hand. 

In  regard  to  muscles,  it  may  just  be  mentioned  that  blacksmiths,  engi- 
neers, and  prize-fighters  have  the  upper  part  of  the  body  developed  more 
strongly  than  the  lower.  The  well-formed  calf  of  the*  ballet-dancers  is 
another  well-known  instance  of  muscle  hypertrophy  from  occupation. 

With  regard  to  the  effect  of  pressure  by  dress,  the  marks  of  tight 
lacing  are  well  seen,  the  waist  being  much  narrowed  and  the  organs  dis- 
placed, the  liver  and  stomach  sometimes  being  close  to  the  pelvis. 

Corns  on  the  toes  and  bunions  are  often  the  result  of  a  short  tight 
shoe  with  pointed  ends,  and  more  often  remarked  in  women's  feet.  The 
hands  of  the  well-to-do  are  generally  soft  and  white  from  wearing  gloves. 


74  ^  SYSTEM  Olf  LEGAL  MEDICIXE, 

All  these  points  should  aid  in  giving  an  idea  of  the  occupation  of  an  un- 
known person,  no  single  point  being  sufficient  in  itself. 

The  presence  of  foreign  substance,  such  as  hay,  straw,  grains  of 
wheat,  flour,  animal  hairs,  or  human  hairs  differing  from  those  of  the 
deceased,  may  be  an  impoitant  help  toward  finding  out  both  the  occupa- 
tion and  identity  of  the  deceased.  For  instance,  a  coachman  would  more 
likely  have  horse's  hairs  on  his  person  or  dress,  and  a  baker  would  more 
likely  have  flour.  In  one  case  a  murder  of  a  giii  preceded  by  rape  was 
traced  to  a  miller,  in  consequence  of  some  grains  of  wheat  being  found 
on  the  girl's  pei'son  and  underclothing. 

Hairs  are  appendages  of  the  skin,  and  are  modified  epithelium.  Each 
hair  consists  of  a  bulb— which  is  the  dilatation  of  the  hair  fixed  in  a  de- 
pression in  the  skin  called  the  hair-follicle — a  shaft  or  stem,  and  a  point. 
The  stem  is  generally  cylindrical,  or  more  or  less  fiattened,  the  section  of 
a  hair  in  the  straight-haired  races  being  circular,  in  the  woolly-haired 
smaller  and  oval.  The  stem  is  covei'ed  by  finely  imbricated  scales,  the 
edges  of  which  give  rise  to  a  series  of  fine,  waved,  transverse  lines,  and 
these  are  the  lines  which  are  so  chainicteristic  in  different  animals. 

Internal  to  this  is  a  fibrous  substance  consisting  of  fusiform  fibers  with 
more  or  fewer  pigment-granules  and  diffused  coloring  matter.  Internal 
again  is  the  medulla  or  pith,  though  it  is  not  present  in  all  hairs.  This 
is  formed  of  cubical  cells  with  air-bubbles  among  them ;  the  presence  of 
the  air-bubbles  gives  a  dark  appearance  on  transmitted  light,  but  a  white 
appearance  to  reflected  light.  The  bulbous  extremity  which  flts  in  the 
depression  of  tlie  true  skin  called  the  hair-foUicle  is  lighter  and  softer 
than  the  stem.    The  point  of  the  stem  tapers,  and  is  free  from  a  medulla. 

Human  hairs  have  a  diameter  of  1-170  inch  to  about  1-3000,  the 
female  hairs  being  larger  and  from  1-2500  to  1-3000  inch  less  in  diam- 
eter, except  on  the  pubes,  where  the  male  hairs  have  a  smaller  diameter. 

Human  hairs  may  be  distinguished  from  animal  hairs  by  the  fine, 
wavy,  transverse  lines  of  the  cortex,  which  are  more  marked  in  man  than 
in  any  other  mammal.  The  size  of  the  hair  of  the  deer  and  horse  is 
greater  than  that  of  man,  and  there  is  in  these  animals  a  greater  develop- 
ment of  the  medulla  at  the  expense  of  the  cortex. 

In  man  and  monkey  the  pigment  is  confined  to  the  cortex,  while  in 
the  rodent  it  is  found  in  the  medulla. 

Diameters, 

Hair  from  young  girPa  arm 1-1666 

Hair  from  head  (female) 1-34 

Hair  from  pubes  (female) 1-166 

Hair  from  beard 1-166 

Hair  from  head  (male) 1-333 

Hair  from  pubes  (male) 1-233 

Deer 1-250 

Horse 1-340 

Fox  1-600 

Dog 1-1100 

Rabbit 1-1125 

The  value  of  photography  has  already  been  commented  on,  and  its  use 
is  becoming  of  daily  increasing  importance.  Careful  photographs  are 
taken  of  every  unknown  body  examined  by  the  medical  examiners  in 
Boston,  and  they  prove  of  the  greatest  value. 
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We  liave  now  discussed  in  somewhat  the  foiin  of  an  essay  the  vari- 
ous points  of  importance  in  the  identification  of  the  dead,  and  nave  given 
several  rules  for  guidance  of  the  students  in  this  inquiry.  "We  add  a 
tabidar  statement  of  the  points  to  be  observed,  and  conclude  by  giving 
in  detail  four  cases,  illustrative  of  many  of  these  points. 

TABULAR  STATEMENT  OF  DETAILS  TO  BE  NOTED   IN  THE  EXAMINATION  OF  BODIES,  OB 
OF  PARTS  OF  BODIES,  OR  OF  BONES  IN   THE  QUESTION  OF  IDENTITY. 

1.  The  surroundings  and  conditions  of  parts  found. 

2.  Height 

3.  Weight. 

4.  Probable  age,  considering  teeth,  maxill»,  skuU,  fontanelles,  centers  of  ossifica- 
tion, and  condition  of  ephiphyses. 

5.  Sex ;  genital  system  and  breasts ;  general  shape,  hair,  pelvis  bones. 

6.  Deformities. 

7.  Marks  on  skin,  including  scars,  tattoo  marks,  signs  of  previous  disease,  such 
as  scrofula,  sjrphilis,  smallpox,  skin  diseases,  ueevi,  moles,  warts. 

8.  Injuries,  wounds,  fractures,  dislocations. 

After  this  examine  in  detail  the  various  parts  and  organs  of  the  body. 

1.  Head  and  features. 

2.  Neck. 

3.  Chest. 

4.  Pelvis. 

5.  Extremities. 

Mutilated  Bemains. 

1.  Accuracy  of  the  fitting  of  the  various  parts. 

2.  Nature  of  mutilations,  whether  the  soft  parts  were  cut  with  blimt  or  sharp 
knife,  or  done  with  or  without  skill ;  whether  the  bones  have  been  chopped  or  sawn 
by  coarse  or  fine  saw. 

3.  Whether  they  have  been  burned,  boiled,  acted  on  by  chemicals,  or  buried  in 
earth  or  macerated  in  water. 

The  following  eases,  which  came  under  the  observation  of  Dr.  Heb- 
bert  in  London,  are  cited  in  extenso  for  the  purpose  of  illustrating  many 
of  the  points  alluded  to  in  the  preceding  part  of  this  article. 

Case  I. 

In  July,  1887,  Mr.  Bond  was  requested  by  the  treasury  to  examine 
some  remains  found  in  various  parts  of  London,  and  I  had  the  oppor- 
tunity of  helping  at  the  autopsy.  All  the  portions  were  found  either  in 
the  Thames  or  in  the  Regent's  Canal,  and  consisted  of  eight  separate 
parts.  In  the  inquiry  we  had  to  determine  the  following  points :  whether 
they  were  human  and  belonged  to  the  same  body,  the  race,  age,  sex, 
height,  complexion,  and  condition  of  life,  and,  if  possible,  the  cause  of 
death,  and  tne  skill  or  ignorance  of  the  operator. 

The  parts  were :  {a)  the  lower  part  of  the  thorax  and  the  upper  part 
of  the  abdomen,  from  the  fifth  dorsal  vertebra  to  the  third  lumbar  ver- 
tebra ;  (6)  the  pelvis  below  the  third  lumbar  vertebra ;  (c)  the  right  thigh, 
including  patella ;  (d)  the  left  thigh ;  {e)  both  legs  and  feet,  the  left  hav- 
ing pateUa  attached ;  (/)  the  arms  from  the  shoulders  to  the  fingers.  They 
were  obviously  himian,  and  on  applying  the  various  joint  and  bone  sur- 
faces together  we  found  that  they  fitted.  The  skin-cuts  apparently  cor- 
responded, but  had  been  too  much  altered  by  decomposition  to  warraid; 
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a  certain  opinion.  The  limbs  were  muscular,  and  the  remains  generally- 
had  a  fair  amount  of  subcutaneous  fat. 

The  various  parts  were  then  described  in  the  report.  First,  the 
thorax  had  been  cut  above,  through  the  body  of  the  fifth  dorsal  vertebra, 
and  below,  through  the  body  of  the  third  lumbar  vertebra,  the  bones 
having  flat  but  somewhat  rough  surfaces,  and  through  the  skin  and  other 
tissues  bv  a  series  of  more  or  less  clean-cut  incisions,  so  that  the  fourth 
left  rib  and  the  fifth  right  rib  had  been  left,  and  the  sternum  below  the 
articulations  of  these  ribs.  The  diaphragm  was  intact,  but  the  lungs, 
heai*t,  and  other  thoracic  \iscera  were  absent.  Below  the  diaphragm 
were  the  liver,  stomach,  both  kidneys,  and  spleen ;  the  remaining  \Tsc«ra 
of  the  abdomen  were  included  in  the  pelvis  below  the  third  lumbar  ver- 
tebra. 

The  lower  piece  of  the  trunjc  was  the  abdomen  from  the  third  lumbar 
vertebra  and  the  pelvis.  No  part  of  the  small  intestine  from  the  duode- 
num was  found,  nor  the  large  intestine,  except  the  sigmoid  flexure  and 
rectum  in  the  lower  fragment.  In  the  pelvis  were  the  utenis,  vagina, 
ovaries  and  appendages,  and  the  bladder.  The  acetabula  were  empty, 
the  thighs  being  separated  from  the  pehds  by  incisions  passing  around 
the  flexure  of  the  joint.  The  external  organs  of  generation  were  those 
of  a  female.  The  uterus  measured  three  and  one  eighth  inches,  the  body 
one  and  one  half  inches,  and  the  cer\'ix  one  and  five  eighth  inches.  The 
OS  internum  was  well  marked,  and  the  arbor  vitas  very  distinct.  The  os 
externum  was  small,  and  would  barely  admit  the  point  of  a  sound.  The 
ovaries  were  small,  and  one  showed  a  corpus  luteum  of  menstruation. 
The  rugae  of  the  vagina  were  prominent.  On  the  pubes  were  some  black 
hairs.  An  incision  had  evidently  been  made  from  the  ensiform  cartilage 
to  the  pubes.  There  was  no  trace  of  ecchymosis  in  the  skin  of  the  in- 
cisions separating  the  limbs  or  those  dividing  the  trunk. 

The  skin  of  the  two  pieces  of  the  trunk  was  pai-tly  decomposed  and 
sodden,  but  was  evidently  fair  in  color. 

The  arms  had  been  taken  off  at  the  shoulder  by  incisions  passing 
obliquely  downward  and  outward  from  the  tip  of  the  shoulder  around 
the  axilla,  so  as  to  leave  most  skin  on  the  upper  and  outer  aspect  of  the 
arm.  The  heads  of  the  humeri  had  been  cleanly  disarticulated.  The 
skin  of  the  arms  was  peeling  off,  and  that  of  the  palms  thick,  white,  and 
sodden ;  the  two  terminal  phalanges  of  the  fingers,  with  the  exception  of 
the  thumb  and  the  left  ring-finger,  had  rotted  off.  The  length  of  the  left 
arm  and  hand  was  twenty-five  and  three-eighth  inches.  There  was  no 
circular  depressed  mark  on  the  left  ring-finger. 

The  thighs  had  been  cut  off  at  the  hip-joint  by  cuts  around  the  flex- 
ure of  the  joint,  and  the  heads  of  the  femora  disarticulated.  The  right 
thigh  had  the  patella  attached,  but  was  separated  from  the  leg  at  the 
knee-joint.  The  left  thigh,  which  was  found  at  a  later  date,  showed  not 
only  more  signs  of  decomposition,  but  the  head  of  the  femur  was  riddled 
with  the  small  circular  holes  of  a  water  worm.  The  femur  measured 
sixteen  and  one  eighth  inches  from  the  head  to  the  lower  level  of  internal 
condyle. 

Tie  legs,  including  the  feet,  had  been  cut  off  by  circular  cuts  from 
the  center  of  the  knee-joints,  the  left  leg  having  flie  patella  attached. 
The  legs  were  well  shaped  and  muscular,  and  the  foot  small  and  without 
deformity.    There  were  circular,  slightly  depressed  marks,  about  half  an 
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inch  deep,  just  below  the  knees.  Each  leg  with  the  foot  measured  six- 
teen inches ;  right  and  left  tibiiB,  thirteen  inches ;  right  and  left  fibula?, 
thii'teen  inches.  The  skin  of  tlie  thighs  and  legs  was  decomposing,  the 
cuticle  in  places  being  raised  in  bullie  and  i)eeling  off.  The  cuticle  of 
the  feet  had  disapj:)eared  with  the  nails,  and  the  terminal  phalanges  had 
fallen  off. 

The  following  inferences  wei-e  then  drawn  from  the  foregoing  facts : 

1.  The  sex  was  easily  told,  as  the  external  organs  of  generation,  as 
well  as  the  uterus  and  ovaries,  were  present. 

2.  The  age, — The  union  of  the  epiphyses  proved  the  age  was  over 
twentv-five. 

3.  The  complexion  was  dark,  as  shown  by  the  pubic  hair,  while  the  fair 
skin  proveil  Caucasian  origin. 

4.  Height, — The  length  of  the  arm  being  25|  in.,  by  doubling  this  and 
adding  12  in.  for  clavicles  and  sternum  we  should  have  a  result  of  5  ft. 
23  in.  The  length  of  the  lower  extremity  was  32J  in.  x  2  =  64J,  i.e., 
5  ft.  4J  in.  By  measuring  the  ring-finger  the  length  was  3J  in.  x  19 
=  5  ft.  14  in.,  so  we  had  to  average  the  three  measurements,  and  calcu- 
late her  as  about  5  ft.  3  in.  in  statiu'e. 

5.  Condition  of  Life, — The  skin  of  the  hands  and  feet  was  too  much 
decomposed  to  show  whether  she  had  led  a  life  of  hard  manual  work. 
There  was  no  mark  made  by  a  wedding-ring.  The  uterus  was  that  of  a 
virgin,  but  the  vidva  was  too  decomposed  to  give  indication  with  regard 
to  old  or  recent  injury.  The  mark  ai'ound  the  leg  showed  that  garters 
were  worn  below  the  knee — a  custom,  I  believe,  more  common  among  the 
lower  than  the  upj)er  classes,  who  either  wear  garters  above  the  knee  or 
suspenders.     She  had  recently  menstruated. 

The  cuts  on  the  siu^aces  of  the  vertebrae  were  such  as  would  be  made 
by  a  saw,  and  the  long  clean  sweeping  incisions  through  the  skin  showed 
that  a  very  sharp  knife  had  been  used.  The  disarticulations  were  neatly 
and  cleanly  done,  in  eai*.h  case  the  joint  being  exactly  opened.  The  ab- 
sence of  ecchymosis  showed  that  all  the  cuts  were  made  after  death. 

It  was  obvious,  from  the  dii*ection  and  manner  of  the  cuts,  that 
no  ordinary  surgical  or  dissecting-room  oi>eration  had  been  C4irried  out. 
Although  no  special  knowledge  of  anatomy  was  shown,  the  cuts  indicated 
a  practical  skill  in  amputating  limbs  at  joints,  and  making  clean  sweep- 
ing skin  cut*.  It  may  be  argued  that  such  skill  would  be  gained  by  a 
hunt^n*  or  a  butcher,  as  either  of  these  ai'c  in  the  hal)it  of  mpidly  and 
skilfully  se|)arating  limbs,  and  of  cutting  uj)  a  trunk  into  several  parts. 
I  do  not  think  that  any  surgeon  or  anatomist  could  have  d<me  the  work 
so  well,  as  they  are  not  constantly  opei-ating,  while  a  butcher  is  almost 
daily  cutting  up  carcasses.  Moreover,  the  limbs  were  separated  in  almost 
pre<*isely  the  way  a  butcher  or  hunter  would  adopt,  i.e.,  making  a  series 
of  cuts  around  the  flexure  of  the  joint,  and  then  by  a  strong  twist  WTench- 
ing  out  the  head  from  the  joint,  and  cutting  the  capsule. 

The  condition  of  the  skin  showed  that  each  part  had  been  lying  and 
decomposing  in  water,  and  that  several  months  had  elapsed  since  the 
date  of  death. 

The  summary  was  that  the  remains  were  those  of  an  adult  female  of 
Caucasian  origin  and  dai'k  complexion,  from  twenty-five  to  thirty-five 
years  old,  and  about  5  ft.  3  in.  high,  that  she  had  not  borne  a  child,  and 
m  fact,  from  the  small  size  of  the  os  uteri,  was  unlikely  to  conceive ;  that 
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the  body  had  been  mutilated  after  death  by  some  person  who,  though 
not  necessarily  a  skilled  anatomist,  yet  had  some  knowledge  of  joints 
and  the  readiest  mode  of  separating  limbs,  and  by  inference  a  butcher  or 
hunter ;  that  decomposition  had  taten  place  in  water,  and  some  months 
had  elapsed  since  death. 

Case  II.    September  16, 1888. 

"  (a)  On  this  date  I  examined  a  right  human  arm,  separated  from  the 
trunk  at  the  shoulder  by  an  incision  passing  obliquely  around  the  upper 
third  of  the  humerus,  so  that  the  lowest  point  is  internal  and  five  inches 
vertically  from  the  head  of  the  humerus,  and  the  highest  point  external 
and  two  and  three  quarter  inches  verticallv  from  the  head  of  the  humerus. 

"  (h)  The  head  and  neck  of  tlie  humerus  are  exposed,  th^  capsule  of 
the  joint  having  been  cut  circularly  and  the  head  enucleated.  The  carti- 
lage shows  two  or  three  small  nicks.  The  amputation  has  been  made  by 
seven  separate  cuts,  cleanly  dividing  the  tissues. 

"  (c)  Description, — The  arm  is  large,  shapely,  and  muscular,  but  has 
rather  the  roundness  and  general  contour  of  a  femieJe  than  the  muscu- 
larity, as  shown  by  the  development  of  the  triceps  and  biceps,  of  a  male 
limb.  The  wrist  is  small,  the  hands  long,  with  tapering  fingers ;  the  nails 
are  small,  flat,  and  well  formed,  and  have  been  carefully  trimmed.  The 
fingers  of  the  hand  are  firmly  flexed  and  stiff,  and  the  thimib  opposed 
and  flexed.  In  dissecting  the  limb  it  is  found  that  the  flexion  of  the 
fingers  is  due  to  the  rigor  mortis  of  the  flexores  digitorum. 

"  (d)  Skin, — The  skin  of  the  arm  is  adherent  and  white,  though  there 
are  several  patches  of  brown  color  and  of  a  hard  leather}'^  consistence 
from  decomposition.  There  is  some  fine  downy  hair  on  the  back  of  the 
forearm,  not  thick  and  strong  as  in  a  man.  There  are  no  bruises  nor 
cuts  nor  old  scars.  The  skin  of  the  hand  is  thick,  white,  and  much  cor- 
rugated, in  some  places  the  epidermis  being  raised  from  the  cutis  vera. 
The  nails  are  firmly  adherent.  There  is  no  circular  depi'essed  mark  on 
the  fingers. 

"  (c)  Hair, — There  are  a  few  hairs  in  the  axilla,  of  a  dark  brown  color. 

"(/)  Weight.— 7  Ih,  6  oz, 

"  (g)  Measuremetits, — Length  of  the  whole  arm  from  head  of  humerus 
to  tip  of  middle  finger,  31J  in. ;  the  measurements  along  both  flexor  and 
extensor  aspects  corresponding.  Length  of  forearm  from  tip  of  olecranon 
to  tip  of  middle  finger,  18  in.  Humerus  from  external  condyle  to  great 
tuberosity,  12J  in.  Humerus  from  head  to  internal  condyle,  12J  in. 
Ulna  from  tip  of  olecranon  to  styloid  process,  10 J  in.  Hand  from  third 
metacarpal  bone  to  tip  of  finger,  7J  in.  Third  finger  from  tip  to  point 
on  first  phalanx,  which  meets  a  line  drawn  transversely  from  root  of  the 
thumb-nail,  3f  in.  Circumference  of  arm  just  below  the  lower  end  of 
incision,  13  in.  Circumference  five  inches  above  internal  condyle,  12 J  in. 
Circumference  of  forearm  one  inch  below  tip  of  olecranon,  10|  in. 
Wrist,  6|  in.    Hand,  S^  in. 

"  (h)  Ligature, — Surrounding  the  arm  six  inches  above  the  internal 
condyle  is  a  piece  of  string,  tightly  tied ;  this  string  is  partly  wrapped  in 
paper  (newspaper).  The  mark  made  by  the  string  is  circular,  and  shows 
the  strands  of  the  ligature.  The  skin  below  the  string  is  parchment-like 
in  character,  but  there  is  no  ecchjTuosis. 
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"  The  tissues  divided  by  the  amputation  show  no  clotting  nor  ecchjr- 
mosis.  The  veins  are  full  of  black  fluid  blood,  which  has  been  kept  m 
by  the  ligature. 

"  (t)  Dkease. — There  is  no  disease  of  the  joint  or  limb. 

"  ( j)  Age. — The  epiphyses  of  the  humerus  are  firmly  united  to  the 
shaft,  and  also  that  of  the  fourth  metacarpal  bone.  These  unions  occur 
from  the  eighteenth  to  the  twentieth  year. 

"  Height. — The  lieight  is  suggested  by  three  methods : 

**  (a)  Twice  the  length  of  flie  aim  plus  ten  inches  for  the  clavicles 
(or  less  in  the  female)  and  one  inch  for  the  episternal  notch.  This 
would  give  31  x  2  =  62  +  10  =  72,  which  is  probably  several  inches  too 
much. 

^*  {h)  The  length  of  the  third  finger  from  the  tip  to  a  point  meeting  a 
line,  drawn  transversely  from  the  root  of  the  thumb-nail,  is  iV  part  of 
the  height.     3f  x  19  =  68|  =  5  ft.  8f  in. 

"  (c)  The  length  of  the  forearm  from  the  tip  of  olecranon  to  tip  of 
third  finger  equals  h  of  the  height ;  this  is :  18  x  -^j?^  =  68f  =  5  ft.  8f  in. 

^' Inferetices.  Date  of  death. — The  appearance  of  the  hands  would 
suggest  maceration  in  wat<ir  from  three  to  four  weeks,  and  the  absence 
of  ecchymosis  proves  that  the  limb  was  separated  after  death. 

"  History. — The  limb  is  clearly  not  separated  by  the  ordinary  surgical 
operation  at  the  shoulder-joint,  for  the  following  reasons  : 

"  1st.  The  incision  of  an  ordinary  operation  by  transfixion  has  the 
lowest  part  outside  and  the  highest  inside  for  the  formation  of  the  flap ; 
and  if  by  the  double  flap  methods,  the  longest  piece  of  skin  is  taken  from 
the  outside  of  the  arm. 

"  2d.  The  entire  absence  of  disease,  either  of  joint  or  limb,  such  as 
would  warrant  an  operation. 

"  3d.  The  separation  took  place  after  death. 

"  It  certainly  shows  no  trace  of  having  been  prepared  for  the  dissect- 
ing-room, as  there  is  no  injection  in  the  vessels,  nor  sign  of  preservation 
by  antiseptics." 

The  general  shape  and  appearance  of  the  hand  and  arm  suggested  at 
once  a  female  limb,  the  taper  fingers,  the  small  WTist,  and  the  absence  of 
any  special  peculiarity  all  favoring  this  view ;  the  neat  appearance  of  the 
nails,  and  the  absence  of  any  deformity  by  occupation,  were  against  a 
low-class  person. 

The  manner  in  which  the  limb  had  been  separated  was  exactly  the 
same  as  in  the  first  case,  and  similar  arguments  as  to  the  occupation  of 
the  operator  will  apply  in  this  case. 

"  Summary. — The  limb  is  apparently  that  of  a  female  adult  above 
twenty  years  of  age,  of  Caucasian  race,  of  dark  complexion,  and  about 
5  ft.  9  in.  in  height. 

"  It  has  not  been  separated  by  the  ordinary  surgical  operation  during 
life,  but  has  been  cut  off  after  death  by  a  person  with  some  knowledge 
of  anatomy. 

"  The  ligature  was  either  tied  around  to  prevent  the  bleeding  from  the 
veins,  or  to  fix  a  newspaper  wrapper  around  the  limb.  In  eiti^er  case  it 
had  the  result  of  preventing  the  draining  out  of  the  blood. 

"Decomposition  had  begun  after  maceration  in  wat^r.'' 

A  few  days  after  this  a  portion  of  the  tnmk  was  found  in  Whitehall, 
and  was  examined  by  Mr.  Bond  and  myself.    It  consisted  of  the  whole 
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thorax  and  the  upper  part  of  the  abdomen  as  far  as  the  fourth  lumbar 
vertebra. 

Description. — The  trunk  is  that  of  a  female,  the  breasts  being  present. 
It  comprises  the  thorax  and  upper  part  of  the  abdomen,  the  head  having 
been  separated  at  the  sixth  cervical  vertebra,  and  the  pelvis  and  lower 
part  of  the  abdomen  at  the  fourth  lumbar  vertebra.  The  bones  have 
been  cut  through  the  middle  of  the  bodies,  showing  flat,  somewhat  rough 
surfaces.  The  skin  incisions  have  clean,  well-defined  edges.  There  is  a 
fair  amount  of  subcutaneous  fat,  and  the  muscles  are  large  and  well  de- 
veloped. 

Measurements. — Length,  17  in.  Circumference  of  thorax  at  level  of 
nipple  line,  35J  in.     Circumference  of  waist,  28 J  in. 

Surface. — The  skin  is  fair,  and  not  much  decomposed.  The  breasts 
are  large  and  prominent,  with  small,  well-shaped  nipples.  There  are  no 
scars  nor  wounds,  but  there  are  impressions  made  by  the  string  with 
which  the  trunk  was  tied.  These  are  four  in  number,  two  running  down 
obliquely  from  the  shoulder  and  two  crossing  tlie  chest,  one  at  the  level 
of  the  nipples  and  one  across  the  upper  part  of  the  stemimi.  The  divided 
surfaces  are  much  decomposed,  and  the  parts  full  of  maggots.  There 
are  no  appearances  of  linefie  albae  on  the  surface  of  the  abdomen. 

Cut  Surfaces.  Arms. — The  arms  have  been  amputated  at  the  shoulder- 
joints  by  several  incisions  passing  obliquely  downward  and  outward  from 
the  tip  of  the  shoulder  around  the  axilla.  The  glenoid  f  ossaB  are  bare, 
and  the  limbs  cleanly  disarticulated. 

Keck. — The  skin  of  the  neck  has  been  divided  opposite  the  cricoid 
cartilage  by  two  clean  lateral  cuts,  joined  in  front  and  behind  by  several 
small,  jagged  incisions ;  the  posterior  plate  of  the  cricoid  and  the  body 
of  the  sixth  cervical  vertebra  have  been  sawn  through.  The  tissues  of 
the  neck  on  either  side  are  in  an  advanced  state  of  decomposition. 

Organs.  Breast. — The  mammary  glands  are  large  and  healthy.  On 
opening  the  thorax  it  is  noticed  that  the  rib  cartilages  are  unossifled. 

Heart. — The  substance  of  the  heart  is  healthy,  the  valves  normal,  and 
there  is  no  staining  of  the  endocardium  of  either  ventricle. 

Lungs. — The  left  lung  is  free  from  adhesions,  and  the  substance 
healthy.  The  right  lung  is  firmly  adherent  to  the  chest  wall  and  dia- 
phragm by  old  adliesions ;  the  substance  appears  healthy. 

The  liver,  spleen,  and  kidneys  are  normal. 

Stomach  contains  about  one  ounce  of  partially  digested  food. 

Intestines. — The  small  intestines,  with  the  mesenter}',  are  in  sitUj  and 
appear  healthy.  There  are  a  few  remains  of  the  transverse  ascending 
and  descending  parts  of  the  colon,  but  the  lower  parts  are  absent,  as  well 
as  the  pelvic  viscera. 

Hair. — There  are  a  few  dark-brown  hairs  in  the  axilla. 

The  clavicle  measures  six  inches,  and  the  sternum  six  inches.  The 
sternal  epiphysis  of  the  clavicle  is  united  to  the  shaft. 

Comparison  with  Arm. — The  arm  discovered  in  Pimlico  and  examined 
on  the  16th  of  September  was  brought  to  the  mortuary,  and  found  to 
exactly  correspond  to  the  trunk.  The  skin  incisions  fit,  and  the  bones, 
i.e.,  the  humeinis  and  scapula,  evidently  belong  to  the  same  joint  The 
hair  taken  off  the  arm  and  the  hair  from  the  axilla  of  the  trunk  are  iden- 
tical. 

Summary. — ^The  trunk  is  that  of  a  large,  well-nourished  woman,  of  an 
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age  of  full  sexual  activity,  as  shown  by  the  breasts.  It  could  not  be  de- 
cided  whether  she  had  been  a  mother,  but  the  appearance  of  the  breasts 
would  indicate  that  she  had  not  suckled  children.  The  trunk  had  been 
mutilated  after  death,  and  the  death  had  probably  occurred  about  two 
mouths  previously.  Decomposition  had  taken  place  in  the  air,  as  shown 
by  the  presence  of  maggots. 

A  fortnight  after  iMs  a  left  leg  and  foot  were  found.  The  skin  was 
incrusted  with  earth,  and  partly  covered  with  mold.  The  cuticle  of  the 
sole  of  the  foot  and  toes,  with  the  nails,  had  nearly  separated.  The  nails 
were  well  shaped  and  properly  trimmed.  The  skin  of  the  leg  was  fair, 
and  not  much  altered  by  decomposition. 

The  limb  had  been  separated  from  the  thigh  at  the  knee-joint,  the 
patella  being  absent.  The  incision  had  clean  and  well-defined  edges,  and 
the  joint  exactly  opened. 

The  length  of  the  leg  was  17J  in. ;  circumference  of  calf,  14  in. ;  ankle, 
8i  in. ;  length  of  foot,  9^  in.  On  the  outside  of  the  leg  was  a  dark  purple 
mark  the  size  of  a  shilling,  and  the  tissue  beneath  contained  clotted  blood. 
A  small  but  similar  mark  was  on  the  inside  of  the  leg. 

The  length  and  size  of  the  leg  and  foot  pointed  to  its  being  part  of  the 
same  body.  The  marks  were  ante-mortem  bruises.  The  date  of  death 
was  from  six  weeks  to  two  months  previously. 

The  remains  showed  various  kinds  of  putrefaction :  the  arm  had  been 
in  the  water,  the  trunk  exposed  to  the  air,  and  the  leg  buried. 

As  will  be  gathered  from  the  description,  the  arm  in  the  second  case 
had  been  cut  from  the  trunk  in  a  precisely  similar  manner  to  that  in  the 
first  case ;  in  fact,  as  soon  as  I  saw  the  arm  I  was  struck  by  the  close  re- 
semblance of  the  modes  of  separation,  and  the  mutilation  of  the  trunk 
was  in  every  respect  identical. 

Case  III. 

The  parts  found  were :  (1)  two  large  flaps  of  skin,  the  uterus  and 
placenta ;  (2)  both  arms  and  hands ;  (3)  both  thighs  -,  (4)  both  legs  and 
feet ;  (5)  the  trunk  divided  into  three  parts. 

The  Trunk, — The  first  portion  of  the  trunk  included  the  shoulders  and 
the  upper  part  of  the  back ;  the  head  and  neck  had  been  taken  off  oppo- 
site the  sixth  cervical  vertebra;  the  skin,  muscles,  and  vessels  were 
divided  cleanly  by  a  series  of  cuts ;  the  cricoid  cartilage  was  cut  through, 
and  the  body  of  the  sixth  cervical  vertebra  divided  through  the  center, 
showing  a  flat  and  somewhat  rough  surface.  The  edges  of  the  skin  and 
the  section  of  the  vessels  were  sharply  defined.  This  part  was  separated 
from  the  trunk  below  at  the  jimction  of  the  seventh  and  eighth  dorsal 
vertebne. 

The  chest  had  been  opened  in  front  by  the  mid-line,  the  upper  part 
of  the  sternum  cut  through,  and  the  contents  of  the  chest  had  been 
removed. 

Both  arms  had  been  taken  off  opposite  the  shoulder-joints  by  three 
or  four  long,  sweeping  cuts,  the  joints  neatly  disarticulated.  Decompo- 
sition had  not  far  advanced ;  the  skin  was  white  and  sodden,  the  epidermis 
peeling  off  in  places.  The  second  portion  of  the  trunk  included  both 
breasts  and  the  upper  part  of  the  abdomen  as  far  as  the  intervertebral 
substance  between  the  third  and  fourth  lumbar  vertebrsB.    The  upper 
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unrihf^:  f,i  'bi-  jy-rn-.^  -i.ii.-tl~  -~^\  :i.r  I'"i»rr  sTirf*:-r:  of  the  former  iiart. 
It  had  iL-'/  'r*:^:i  o;^::r'i  -i-.Ti.  u.-  >r-:^r  oi  the  sirmnic, 

Tii^.  r.'f  iz'fzc.  tLe  f'--:--L  •L-.TrLa-iT'i  w^r^  ppr»<riit :  the  lower  bonltr 
(■h'lH^'^i  &  ri-E.-l;.-  -i-ijiTii  -k:::  ^.arrL:.  irf-m  i-  ta.;k  at  the  jmietiwu  of 
th*- riiir*!  fiii'i  f' ■:r"i.  I-;rr.>*r  vrr*>-'T»-:"ii-'iiir  an  itiohaDd  a  hall'  alxive 
til"  umoili'Ti.-  ■■:.  'X.~  '.-i:  -ii-.  ai.-i  a  j-'ii.:  ;ii?L  I-^li^w  the  [iiuliiiii.-us  on 
tlie  ri^iit  j-i'l'r. 

Tii"^  mt-^ririr-  hiii  r^-i:  rnii'-vr-i,  "'u:  iL-  ilui.>denum  and  a  pieve  of 
t>(*;  ?.t'iina^ii  r-Ti':air:«i.  Tlkt^.  w-rv  il^..  pr-wrm  In -th  kidney!i,  the  jipleeu, 
j>aii'-r(-as.  and  iiv-r.  TLt  f-r*-a.-T,-  wrr*-  dni:  and  ■■■impaot,  and  enlarjred; 
til'!  ar«(l»r  wcU  riiark"i.  aiid  I'.lli  -Ir^  ■lL-:ii:..-t.  .Ul  the  ut^ns  fuuud  were 
hrralthy.     Tli';  liwr  wa^  uiu-li  ■l^-"mpi'S*-d. 

Thtr  thinl  ijorti'in  of  ii:-  trink  e><n>i»tt-d  iif  the  j^his from  l)elow  the 
tliinl  luni)>ar  verlfVira.  Tli>-  tLi^ii-^  had  l-^eu  taken  off  ojiixisitt-  the  hip- 
jointrt  hy  lonjf.  nw^^rpinL'  iLei.-ion!  throuirh  the  skin,  mnsk-les,  and  tL^inies 
down  to  ih*;  joint,  the  h*.'iKl>  of  th-^  >Hjnes  neatly  dUartieukted.  Tlie 
inr:i.-ioi)!i  i^](aratiii<f  Ixith  the  arni^  fnin  the  ujiiier  piece,  and  the  thi(rh& 
from  th(;  lower  yi'-'-n.  were  esai-tly  ojij^-isiie  the  flexure  of  the  joints.  The 
\)t;\v'\ii  '-ontuiii<-d  the  h)WLr  jiart  f.f  tlie  vafriiia  and  the  lower  p»irt  of  the 
n-etiim,  tlie  frf)iit  i>art  of  thi-  biaild>'r  im-liidiug  the  iin'thm.  The  vagina 
wiiK  fiiU'fAii,  the  miu-ous  im  ml  mint  ht-althy.  and  still  sLowing  nigH>. 
There  was  no  nijitiin-  of  the  vaginal  walls  <ir  fourehette,  nor  was  there 
any  swelling  nor  enngt.stion  of  the  jmrts. 

Till'  flai»»  of  skin  and  Milx/ntaneous  tissues  consisted  of  two  long, 
irreifiiiar  slips  taken  from  the  alHlominal  walls.  Tlie  left  nieee  included 
the  uml'ilieiis,  the  giv^atcr  part  of  the  luons  veneris,  the  left  lahiuni  niujiiH, 
and  Jiiliium  minus.  The  ri^rht  piece  included  the  rest  of  the  inons  ve- 
ni-riH,  the  fight  hiKiiim  maju.s  and  minus,  and  part  of  the  skin  of  the  right 
hiit|(H;k.  These  flaps  aeeurately  ftttwl  together  in  the  mid-line,  and 
hit'-ndlyeonv'SiKindrd  to  the  incisions  in  the  two  lower  pieces  of  the  trunk. 
Tlie  skin  was  fair,  and  tlie  inons  veneris  was  eovere<I  witli  light  sandy 
hair.  Then^  wen;  no  apiH-aranecs  of  liueif  allxe.  Tiie  upper  paj-t-  of  tlie 
vagina  wils  attw^hed  to  tlie  uterus,  both  ovaries  and  broad  ligaments 
weni  jin-w^iit,  and  tlie  i>osterior  wall  of  the  bladder.  Tlie  uterus  had 
l)een  opcnc^d  on  the  left  side  l)y  a  vertical  cut.  six  inches  long,  through 
tlif^  left  wall.  The  organ  was  much  filiated,  the  vessels  on  the  inner  sur- 
fxu:t\  larg(i  aii<l  open,  and  tlit!  mueous  membrane  iswolleu  and  softened, 
Tl«i  iiU'nis  nieiLsiiivd  10  in.  long  by  7J  in.  wide.  The  circunifereucc  of 
till!  OK  extennim  wiks  4  in.  The  length  of  the  cervix  from  the  os  exter- 
num lo  the  OS  internum  was  J  in.  Inside  the  uterus  were  the  placenta, 
cord,  iiiiil  iiKiiibi-Hiies.  The  cord  measured  S  in.,  and  the  distal  ends 
shiiwi'il  a  i'iian  cut.  The  vcs-m-Is  contained  fluid  blood.  The  plac-enta. 
WHS  ein-tilar.  mid  nieiLsured  (!^  in.  in  diiiiiieter.  The  ovaries  were  irreg- 
ular mid  slirivclrd,  llie  right  eoutjiining  n  cyst. 

7'A(  Arum. — The  iiriiis  had  bcin  i-emoved  from  the  tnink  at  the 
shoiildi-r-joiiii :  when  Ihi'  iiiiper  cmls  of  the  anus  were  placed  against  the 
kIiouIiI'ts  (if  (lie  trunk  it  wan  found  that  the  joint  surfaces  corresi>ouded, 
hiid  thill  lilt'  niiiryiiis  of  llie  skin  aeenrately  fitte<l:  the  two  limits  were 
idcnliciil  iu  ii)i|)<'iinu]ce  and  luea.-iii  rem  cuts.  The  skin  of  the  hands  w:>s 
whiir  luiil  nini'h  comigiited,  and  ihe  epidermis  peeling  oflfj  the  nails 
weiv  still  iidhi'ii'iil.  Tlie  nails  wen'  short,  the  edge  much  below  the  tip 
of  the  hnger,  wiili  an  invgular  outline.    There  was  no  thickening  of  the 
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skin  of  the  palm  or  fingers.  The  hair  in  the  armpit  was  similar  in  color 
to  that  on  the  pubes.  On  the  upper  and  outer  side  of  the  left  arm  were 
four  round  superficial  cicatrices.  On  the  back  of  the  left  ring-finger  was 
a  small  discoloration,  a  quarter  of  an  inch  broad;  this,  wlien  cut  into, 
showed  extravasation  of  blood  in  the  tissues.  On  the  inner  side  of  the 
left  forearm,  about  one  inch  above  the  wrist,  there  was  an  iiTCgular, 
wliite,  hard  cicatrix  one  inch  long  and  a  quarter  of  an  inch  wide.  There 
was  a  small  bruise  over  the  internal  condyle  of  the  left  arm,  and  another 
one  just  below  the  right  internal  condyle. 

Measurements. — Whole  lengtli  of  arm  and  hand,  26J  in. ;  from  the 
elbow  to  tip  of  middle  finger,  16^  in.  Length  of  middle  finger,  3J  in. 
Length  of  hand,  6f  in. ;  breadth  of  hand,  3J  in.  Circmnference  of  wrist, 
5|  in.  Circumference  of  palm,  7  in.  Hiunerus,  great  trochanter,  and 
external  condyle,  lOf  in.  Head,  to  internal  condyle,  llj  in.  Ulna,  to 
styloid  process,  9J  in. 

Lower  Extremities. — Thighs :  On  placing  the  upper  ends  of  the  thighs 
to  the  hip-joints  of  the  pelvis,  die  heads  of  the  femora  exactly  fitted  the 
cotyloid  cavities,  and  the  margins  of  the  skin  corresponded.  The  legs 
had  been  removed  at  the  knee-joint,  the  left  thigh  having  the  patella 
attached,  and  also  tlie  semilunar  cartilages.  The  length  of  the  femur 
from  the  head  to  the  internal  condyle  was  17  in.  j  the  circumference  at  the 
knee-joint,  13  in. ;  and  the  maximimi  circumference,  19^  in.  At  the  inner 
side  of  the  upper  part  of  the  thigh  were  some  light  sandy  hairs  similar  in 
color  to  those  on  the  pubes.  The  skin  was  fair,  not  decomposed,  and  the 
tissues  were  fresh.  The  right  tliigh  exactly  resembled  both  in  measure- 
ments and  (condition  the  left. 

Legs :  On  placing  the  lower  ends  of  the  thighs  against  the  upper  ends 
of  the  legs,  the  joint  surfaces  and  the  cuts  in  the  skin  were  foimd  to  fit. 
The  leg  and  foot  measured  16 J  in.  The  tibia  was  13^  in.  long ;  fil)ula, 
13  in.  long ;  foot,  9 J  in.  long.  The  circumference  of  the  left  calf  equals 
13 j^  in.,  of  the  right,  13 J  in.  There  was  no  deformity  of  the  toes,  and 
the  feet  were  well  shaped.  The  whole  length  of  the  lower  extremities 
equals  32|  in. 

Epiphyses. — The  sternal  ends  of  the  clavicle  had  recently  joined,  but 
the  line  of  the  union  was  still  evident,  the  tips  of  the  acromial  processes 
of  the  scapulae  had  not  joined  the  spine.  The  upper  ends  of  the  fibulae 
had  firmly  united. 

The  following  inferences  were  then  drawn  from  the  foregoing  faets. 

Sex. — The  sex  was  female.  The  uterus  was  that  of  a  pregnant  woman, 
and  the  size  of  the  uterus  as  well  as  that  of  the  placenta  would  indicate 
that  the  pregnancy  had  advanced  to  between  six  and  seven  months.  The 
measurement  and  appearance  of  the  os  and  the  length  of  the  cervix 
showed  that  delivery  had  not  taken  place,  but  the  foetus  had  evidently 
been  removed  through  the  incision  in  the  left  wall  of  the  womb.  The 
condition  of  the  vagina  and  the  non-rupture  of  the  fourcthette  confirmed 
this  view. 

Age. — The  complete  union  of  the  epiphyses  of  the  fibulae  proved  her 
age  to  be  over  twenty-four  years,  while  the  not  complete  union  of  the 
acromial  processes  and  the  sternal  ends  of  the  elavicJe  showed  she  was 
under  twenty-five.    The  complexion  was  fair,  as  shown  by  the  hair. 

Height. — Twice  the  length  of  the  whole  lower  extremities  equals  C5f 
in.     The  length  of  the  forearm,  16|  x-^  =  63iiS.     Length  of  middle 
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finger,  3J  x  19  =  63J  in.    Twice  the  length  of  the  arm  =  53f  +  U  in. 
for  the  clavicles  and  sternum  =  64 J  in. 

Incisions. — The  surfaces  of  the  vertebra)  are  such  as  would  be  made 
by  a  fine-toothed  saw.  The  clean  edge  of  the  skin  incisions  showed  that 
a  very  sharp  knife  had  been  used.  The  joints  in  each  case,  with  the  ex- 
ception of  the  left  knee,  were  exactly  opened,  and  the  limbs  neatly  dis- 
articulated. In  the  case  of  the  left  knee  the  semilunar  cartilages  were 
attached  to  the  ends  of  the  femur. 

Condition  of  Life. — There  was  no  thickening  of  any  portion  of  the  skin 
of  the  hands  which  would  suggest  any  special  occupation.  The  bruise 
on  the  back  of  the  left  ring-finger  might  have  been  made  by  the  forcible 
removal  of  a  ring.  There  was  no  mark  either  on  the  thighs  or  the  legs, 
as  is  made  by  the  pressure  of  a  garter.  It  was  clear  from  the  direction 
and  manner  of  the  cuts  that  no  ordinary  surgical  or  dissecting-room 
operation  had  been  carried  out,  but  the  sj'stem  of  division  of  the  parts 
gave  evidence  of  design  and  skill — the  design  probably  being  for  the 
purpose  of  concealment  of  the  crime  and  easy  carriage  of  the  parts ;  the 
skill  not  showing  the  anatomical  knowledge  of  a  surgeon,  but  rather  the 
aptitude  learned  by  a  butcher,  horse-knacker,  or  otier  pers<m  used  to 
d^al  with  dead  animals  and  to  readily  separate  limbs  at  tiie  joints. 

All  the  parts  evidently  belonged  to  the  same  body.  The  state  of  de- 
composition of  the  various  pieces  is  consistent  with  the  theory  that  death 
took  place  about  twenty-four  hours  before  the  discovery  of  the  first  two 
portions. 

Summary. — The  simimary  was  that  the  remains  were  those  of  an 
adult  female  of  fair  complexion,  with  light  sandy  hair,  well  formed  and 
well  nourished,  from  twenty-four  to  twenty-five  years  old,  and  about  5  ft. 
4  in.  in  height;  that  she  was  pregnant  of  about  six  to  seven  months' 
duration ;  that  she  was  undelivered  when  death  took  place,  and  that  the 
fcetus  had  been  removed  by  an  incision  through  the  walls  of  the  uterus 
after  death ;  that  the  mutilations  were  carried  out  after  death  by  some 
person  with  a  considerable  technical  knowledge  of  the  speediest  mode  of 
cutting  up  animals ;  that  decomposition  had  taken  place,  partly  in  water 
and  partly  in  the  air ;  and  that  death  occurred  about  twenty-four  hours 
before  the  first  discovery.  That  an  injury  had  been  suffered  to  the  left 
forearm  which  left  a  permanent  cicatrix. 

The  great  interest  in  this  case  was  that  the  foregoing  inferences  were 
verified  by  the  identification  of  the  woman.  She  was  proved  to  be  an 
imfortunate,  named  Elizabeth  Jackson,  who  was  in  her  twenty-fifth  year, 
measured  5  ft.  4^  in.  in  height,  and  was  known  to  be  far  gone  in  pregnancy. 

The  verification  of  the  remains  was  confirmed  by  the  cicatrix  on  the 
left  wrist,  which  was  caused  by  a  fall  on  a  broken  bottle  some  years  pre- 
viously.    She  was  last  seen  two  days  before  the  discovery  of  the  remains. 

With  regard  to  the  height,  the  various  calculations  do  not  exactly 
correspond,  but  the  average  of  the  four  would  give  a  little  over  64J  in., 
so  that  the  inference  was  very  near  the  exact  truth. 

This  case  is  remarkable  from  the  fact  that,  beginning  with  one  limb 
only,  the  other  parts  of  the  body  were  found.  The  adoption  of  four 
different  methods  was  pursued  in  estimating  the  height.  Each  method 
gave  a  result  within  an  inch ;  and  then,  taking  the  mean  of  the  four 
measurements,  we  arrived  at  the  actual  height  as  described  by  the  per- 
sons who  identified  the  body. 
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Case  IV. 

This  case  was  that  of  a  trunk  found  under  an  archway  in  White- 
chapel,  and  on  September  11,  1889, 1  was  present  at  the  post-mortem  ex- 
amination, and  made  the  following  report  to  the  police. 

The  remains  consisted  of  the  trunk  and  arms  of  a  female  body.  The 
head  had  been  cut  off  at  the  lower  part  of  the  neck,  and  the  thighs  had 
been  separated  at  the  hip-joints. 

The  trunk  was  plump  and  well  formed,  with  full  breasts,  fair  skin, 
And  dark-brown  hair  on  the  pubes  and  axillae ;  the  arms  well  shaped, 
hands  small,  and  nails  well  kept.  The  weight  of  the  tinmk  could  not  be 
taken.  The  length  was  26  in.,  and  circumference  of  chest  at  nipple-line 
34  in.,  and  below  breasts,  31|  in. 

Rigor  mortis  had  passed  off,  and  decomposition,  as  shown  by  green 
discoloration  of  the  abdomen,  just  beginning.  The  cut  surfaces  at  the 
hips  were  black  and  dry,  but  the  sirface  at  the  neck  moist  and  red. 
The  skin  and  muscles  of  the  abdomen  had  been  cut  by  a  vertical  incision, 
running  from  two  inches  below  the  ensiform  cartilage  downward,  and 
ending  on  the  left  side  of  the  external  genitals,  just  opening  the  vagina, 
but  not  opening  the  peritoneal  cavity.  There  were  a  number  of  small 
round  bruises  on  the  forearms  and  arms,  most  on  the  inner  surface  of 
tlie  forearms,  and  varying  in  size  from  a  shilling  to  a  sixpence.  On  the 
left  wrist  were  two  cuts,  one  just  grazing  the  skin,  tliree  quarters  of  an 
inch  long,  and  the  other  cutting  through  the  skin,  and  one  inch  long. 
There  was  no  ecchymosis  on  the  edges,  and  no  gaping  of  the  woun(k. 
There  are  no  lineaB  albae  on  the  abdomen,  and  no  further  scars  or  injuries. 

The  incisions  separating  the  head  were  apparently  two  in  number : 
the  first  beginning  behind,  opposite  the  spinal  column,  and  ending  in 
front  on  the  right  side,  and  carried  from  left  to  right ;  the  second  begin- 
ning on  right  side  in  front  and  carried  to  back,  joining  the  first,  but 
leaving  a  tongue  of  skin  behind.  There  was  no  ecchymosis  in  the  skin. 
The  muscles  and  tissues  down  to  the  spinal  column  were  cut  on  the  same 
level,  the  cricoid  cartilage  being  cut  about  the  center.  The  spinal  col- 
umn was  di\dded  at  the  jimction  of  the  fifth  and  sixth  cervdcal  vertebrae, 
through  the  intervertebral  substance,  just  a  thin  shaving  of  the  body  of 
the  fifth  cervical  vertebra  being  left.  The  ends  of  the  vessels  were  very 
<*lean  cut.     There  was  no  retraction  of  the  muscles  or  other  tissues. 

The  thighs  had  been  separated  at  tlie  hip-joints,  the  skin  cut  through 
by  two  or  three  sweeping,  circular  incisions,  beginning  apparently  just 
below  the  hip-bone,  and  carried  downward  and  inward  around  the  but- 
tock. The  capsules  of  the  hip- joints  were  opened,  and  the  heads  of  the 
bones  neatly  disarticulated. 

There  was  no  retraction  of  the  muscles  and  tissues,  and  the  incisions, 
both  at  the  hip  and  neck  and  in  the  abdomen,  had  very  clear-cut  edges. 

The  internal  viscera  were  then  examined. 

Heart — The  walls  were  flaccid,  the  ventricles  empty  and  dilated ;  the 
valves  healthy  and  competent,  the  muscle  pale  and  fatty.  On  the  peri- 
<yirdium  was  a  patch  of  old  inflammation.    Weight,  9J  oz. 

Lmigs. — Right  upper  lobe  adherent  to  pleura  by  old  firm  adhesions. 
Left  lung  free.  Both  lungs  were  apparently  healthy,  but  were  beginning 
to  decompose. 
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Spleen  large,  soft,  decomposing ;  7^  oz. 

Liver, — Weight,  50  oz. ;  decomposing^  snbstance  fairly  healthy. 

Kidneys. — Weight,  7  oz.  each ;  slight  decomposition,  substance  fairly 
healthy. 

Stomach. — ^Walls  normal,  with  healthy  mucons  membrane.  About  a 
dram  or  so  of  partly  digested  food,  which  appeared  to  be  plums ;  there 
was  no  odor  of  the  contents. 

Intestine. — The  large  intestine  contained  faeces.  There  was  no  abnor- 
mality in  either  large  or  small  gut. 

Vulva. — The  vulva  is  patent,  and  there  is  no  hymen.  The  fourchette 
is  unruptured.  The  vagina  is  wide,  but  still  rugose.  The  mucous  mem- 
brane is  healthy. 

The  uterus  weighs  rather  less  than  2  oz.,  and  is  3  in.  long,  of  which 
the  body  measures  IJ  in.,  the  cervix,  IJ  in.  The  cavity  of  the  body  is 
triangular,  with  a  convexity  downward  at  the  base.  The  cervix  has  well- 
marked  arbor  vitae.  The  os  is  small,  and  the  lips  are  not  everted.  The 
OS  just  admits  a  large  probe.  There  is  a  little  whitish  thick  mucus  ooz- 
ing from  the  os  uteri.  The  mucous  membrane  is  rather  thick,  and  covered 
with  a  reddish  mucus. 

The  ovaries  are  small,  cystic,  and  degenerating.  There  is  a  small  ex- 
travasation of  blood  in  the  left  ovary. 

The  measurement  of  the  arms  outstretched  across  the  chest  equals 
64  in.  The  forearm  measured  16J  in.,  the  hand,  6J  in.  long  and  6|f  in.  in 
circimiference  at  the  palm. 

On  the  first  joint  of  the  dorsal  surface  of  the  right  little  finger  is 
a  small  round  hardeniug,  not  amounting  to  a  com,  and  a  similar  but 
smaller  hardening  on  the  inner  side  of  the  back  of  the  first  joint  of  the 
right  ring-finger. 

The  sternal  epiphysis  of  the  clavicle  had  united  by  bone. 

The  tissues  generally  were  pale  and  bloodless. 

Comment. — The  remains  are  those  of  a  large,  well-nourished  woman. 
'    Her  height  J  as  calculated  by  the  transverse  measurements  and  f orearm^ 
about  5  ft.  3^  in.     The  length  of  the  forearm  was  16J  in.,  and  this  mul- 
tiplied by  ^5^  equals  62^^  in. ;  the  transverse  measurement  of  outstretched 
arms  equals  64  in.,  so  that  the  mean  equals  63^. 

Her  age  is  above  twentj'-five,  as  shown  by  the  union  of  the  epiphyses. 
The  presence  of  a  small  extravasation  of  blood  in  the  ovary  showed  tihat  she 
had  not  reached  the  menopause,  but  we  could  not  calculate  her  age  more 
accurately  than  to  say  she  was  over  twenty-five  and  under  forty  years  old. 

She  had  not  borne  children,  as  shown  bv  the  utenis  and  absence  of 
lineiv  alba%  and  the  breasts  did  not  give  the  impression  of  having  been 
used  for  suckling. 

She  teas  apparently  not  a  inrgin,  and  the  vagina  had  been  distended, 
tliough  not  so  patent  as  after  child-bearing.  The  skin  is  fair  and  the 
hair  dark  brown.  The  hands  are  shapely,  and  the  skin  soft.  There  are 
no  marks  indicating  any  occupation,  except  that  on  the  right  little  finger 
is  a  small  circular  hardening,  but  no  com.  This  mark  is  such  as  might 
be  made  by  writing.  There  is  no  mark  as  of  a  ring  worn  on  the  left 
ring-finger. 

The  immediate  cause  of  death  was  s\Ticope,  as  shown  by  the  condition 
of  the  heart,  and  the  general  bloodlessness  of  the  tissues  would  indicate 
hemorrhage  as  the  cause  of  the  syncope. 
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There  was  no  organic  disease  of  the  viscera  examined  which  would  have 
caused  death. 

The  edges  of  the  cuts  showed  that  a  very  sharp  hiife  had  been  used ; 
all  the  cuts  had  been  made  after  death. 

All  the  cuts  were  made  from  left  to  right  except  those  separating  the 
right  thigh  and  right  arm,  which  had  been  carried  from  right  to  left 
across  the  flexures  of  the  joints,  and  so  probably  done  by  a  right-handed 
man. 

The  incisions  were  evidently  made  with  design,  and  were  skilfully 
performed,  as  by  a  man  who  had  some  knowledge  of  the  position  of 
joints  and  the  readiest  means  of  separating  limbs — such  knowledge  as  a 
butcher  or  slaughterer  would  possess.  They  do  not  indicate  a  special 
anatomical  knowledge  of  the  human  body. 

Sis^ns  of  Death. — The  question  of  the  reality  of  death  as  distinguished 
from  apparent  death  is  not  often  raised  in  these  days.  Tliere  has  been, 
however,  among  the  people  of  all  countries  a  dread  of  being  buried  alive 
— a  fear  that  has  been  augmented  by  sensational  reports  of  exhumations 
where  the  position  of  the  body  differed  so  much  from  that  presented  when 
committed  to  the  earth  as  to  cause  the  belief  in  the  minds  of  the  unin- 
formed that  life  had  not  been  extinct  at  time  of  sepulture.  The  expla- 
nation of  this  change  of  posture,  as  will  be  seen  later,  is  undoubtedly  due 
in  most  instances  to  the  effects  of  the  gases  arising  from  decomposition, 
and  not  to  vohmtary  muscular  movements. 

It  is  possible  that  in  times  of  severe  epidemics  of  diseases,  such  as, 
for  instance,  cholera  or  smallpox,  there  may  have  been  in  the  desire  for 
speedy  interment  an  occasional  case  of  burial  before  life  was  demonstra- 
bly extinct,  especially  in  Eastern  countries,  but  such  cases  are  the  rare 
exception.  I  can  recall  several  cases  of  persons  so  imbued  with  the  fear 
of  premature  burial  that  they  have  insisted,  as  a  last  request,  upon  the 
opening  of  a  vein  or  artery  after  death.  One  case  in  particular  was 
that  of  a  very  intdligent  man,  a  clergyman  and  an  editorial  writer,  who 
was  in  the  greatest  state  of  anxiety  upon  this  subject,  and  extracted  a 
solemn  promise  from  me  that  I  would  not  permit  the  burial  to  take  place 
till  I  had  opened  both  veins  at  the  elbow.  In  consequence  of  such  appre- 
hension, the  medical  man  may  be,  and  doubtless  is  occasionally,  called 
upon  to  decide  the  question  of  the  reality  of  death.  The  apparent  ab- 
sence of  some  of  the  more  commonly  known  signs  of  death  have  a  dis- 
quieting effect  upon  the  minds  of  relatives  and  friends,  so  that  careful 
consideration  of  the  signs  of  death,  both  those  presenting  themselves 
immediately  at  the  cessation  of  life  and  those  which  are  observed  as  the 
consequence  of  chemical  and  putrefactive  changes  at  a  later  period,  is 
most  necessary. 

It  is  well  recognized  that  death,  whatever  may  have  been  the  remote 
cause,  begins  at  one  or  the  other  of  three  points,  the  brain,  the  lungs,  or 
the  heart,  all  three  being  soon  involved  in  the  cessation  of  vital  molecular 
process. 

It  is  only  necessary  to  consider,  however,  for  the  purpose  of  deter- 
mining the  reality  of  death,  the  question  of  the  arrest  of  respiration  and 
circulation.  To  the  onlooker  the  more  obvious  of  these  two  things  is  the 
cessation  of  the  breathin":,  which  is  followed  in  a  short  time  bv  the  cessa- 
tion  of  the  circulation  in  consequence  of  the  stopping  of  the  action  of  the 
heart.    Usually  the  breathing  is  arrested  some  seconds,  or  even  minutes, 
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before  the  cessation  of  the  heart's  action,  and  in  any  question  of  doubt 
the  careful  examination  of  the  chest  sliould  not  fail  to  give  evidence, 
through  the  stethoscoj^e,  of  the  complete  cessation  of  respiration.  The 
same  test  should  be  applied  to  the  action  of  the  heai't,  inasmuch  as  it  is 
weU  known  that  complete  arrest  of  the  respiration  need  not,  and  often 
does  not,  mean  the  cessation  of  life.  An  example  of  this  is  the  possibil- 
ity of  the  resuscitation  of  the  di'owned  after  a  short  period  of  submersion. 
In  these  cases  often  there  is  no  respiration  to  be  detected,  though  the 
physical  signs  of  cardiac  movements  are  to  be  found. 

Tliat  respiration  can  be  entirely  suspended  for  any  considerable  period 
without  the  consequent  cessation  of  heart  action  seems  incredible,  al- 
tliough  it  has  been  claimed  by  some  authoi*s  tliat  persons  who  have  been 
submerged  in  a  state  of  syncope  have  been  resuscitated  after  as  long  a 
period  as  half  an  hour,  or  even  an  hour.  Fi'om  a  physiological  standpoint 
it  might  be  argued  that  as  long  as  the  blood  remains  fluid,  as  it  generally 
does  in  ca«es  of  asphyxia,  and  thus  capable  of  flowing  through  the  heart, 
that  it  would  be  possible,  by  restoring  to  the  blood  the  oxygen  of  which 
it  has  been  deprived,  to  funiish  to  the  heart  tliat  stimulant  which  is 
necessary  for  its  action.  It  is  quite  clear,  nevertheless,  that  after  rigor 
mortis  is  estabhshed — and  this  occurs  very  soon  after  submersion,  par- 
tiallv  owing  to  the  rapid  cooling  of  the  body — no  such  thing  as  restoring 
the  heart's  action  would  be  possible. 

While  a  person  who  has  been  submerged  in  a  state  of  syncope  woiUd 
struggle  less,  and  in  consequence  of  this  absence  of  struggling  would  in- 
spire a  smaller  quantity  of  water,  and  therefore  would  be  in  a  somewhat 
more  favorable  condition  for  resuscitation,  it  is  difScult  to  believe,  all 
things  considered,  that  after  the  cessation  of  respiration  for  so  long  a 
period  as  thirty  minutes  life  would  not  be  extinct ;  and  while,  as  sta^, 
a  few  such  cases  are  reported,  it  is  possible  that  the  face  was  not  wholly 
submerged.  At  all  events,  the  strongest  proof  as  to  the  completeness 
and  the  duration  of  submersion  shoidd  be  required  before  such  cases  are 
removed  from  the  domain  of  the  apocryphal. 

The  condition  of  the  blood  at  the  immediate  approach  of  death  from 
disease,  and  the  rapid  change  which  occurs  after  the  cessation  of  systemic 
life,  namely,  its  coagulation,  would  ob\nously  prevent  any  possible  res- 
toi-ation  of  the  vital  processes  after  the  shortest  possible  period.  I  would 
not  deny  that  there  are  cases  where  the  death  api)earances  have  been  so 
strikhig  that  even  physicians  of  ordinary  skill  have  been  deceived ;  but 
I  l)elieve  had  there  l)een  a  veiy  careful  examination  of  the  organs  of 
circulation  and  respiration,  there  would  have  been  found  evidence  that 
tliose  processes  were  not  wholly  an-ested,  though  proceeding  in  the  faint- 
est way. 

Two  cases  which  came  under  my  own  observation  illustrate  tliis  posi. 
tion.  Some  four  years  ago  I  was  called  to  examine  the  }x)dy  of  a  young 
woman  who  was  said  to  have  committed  suicide  by  the  self-administration 
of  a  solution  of  carbolic  acid.  On  arriving  at  the  room  where  the  body 
lay,  I  found  it  lying  on  the  bed  covered  only  with  a  sheet ;  the  eyes  were 
closed,  there  was  no  ])erceptibh^  respiration,  and  I  could  not  disccn'er  any 
pulsation  at  the  wrist,  though  it  must  be  admitted  that  I  did  not  make  a 
verj'  careful  examination  at  the  moment,  inasmuch  as  I  was  informed  by 
the  person  present  that  death  had  occurred  more  than  half  an  hour  pre- 
vious to  my  arrival,  and  I  was  making  inquiries  as  to  the  circumstances 
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of  the  case.  The,  body  was  cool  but  not  cold — a  condition  not  one  to 
attract  attention  at  so  early  a  period  after  death.  After  a  short  conver- 
sation with  the  attendant,  during  which  I  found  that  the  dnig  had  been 
taken  early  in  the  morning,  and,  owing  to  the  suicide's  ha\ang  taken  the 
entire  contents  of  a  two-ounce  vial  of  the  solution,  the  strength  of  the 
s^)lution  could  not  be  ascertained,  and  thereby  a  conclusion  formed  as  to 
the  actual  amount  of  acid  taken,  I  had  occasion  to  repeat  a  question  in 
an  unusually  loud  tone  at  a  moment  when  I  chanced  to  be  looking  at  the 
body.  I  noticed  a  slight  movement  about  the  eyelids,  and  on  addressing 
the  assumed  dead  person  by  her  Christian  name,  perceived  an  attempt  to 
raise  the  lids.  Although  the  physician  who  was  first  summoned  t^  the 
case  had  some  horn's  before  pronounced  the  woman  to  be  in  aiticulo 
mortis,  and  had  prognosticated  death  within  a  few  minutes,  I  succeeded 
after  a  long  time  in  getting  animation  so  far  restored  that  in  spite  of  her 
objection  I  ailministered  an  antidote,  and  eventually  secured  her  removal 
to  a  hospital,  where  she  recovered  without  even  a  sign  of  gastritis.  I 
am  quite  sure  that  had  I,  in  the  first  place,  instead  of  assuming  that  death 
was  present,  applied  my  stethoscope  to  the  lungs,  I  should  have  foimd 
ample  evidence  that  life  was  not  extinct.  It  is  quite  probable  that  the 
woman  might  have  eventually  recovered  without  medical  assistance,  as 
from  the  subsequent  history  of  the  case  it  is  improbable  that  a  large 
amount  of  the  acid  was  swallowed ;  but  at  all  events,  she  had  taken 
enough  to  reduce  her  to  a  condition  where  all  the  more  common  appear- 
ances of  systemic  life  were  obscured. 

Another  case  was  the  following :  In  the  winter  months,  seven  years 
ago,  a  young  unmarried  woman  was  a  patient  at  the  lying-in  hospital. 
When  in  the  month  of  January  she  was  discharged,  from  fear  of  tlie  re- 
ception she  would  meet  at  home,  where  her  conditicm  ha<l  not  been 
known,  she  strove  ineffectually  to  place  the  illegitimate  child  in  some 
one  of  the  public  institutions.  She  then,  according  to  her  own  statement, 
reasoning  that  if  the  child  was  found  exposed  in  a  public  place  it  would 
be  taken  to  one  of  these  institutions  and  its  reception  there  follow  as  a 
matter  of  course,  placed  the  child,  with  such  clothing  as  was  furnished 
at  the  hospital,  in  a  basket,  and  placed  it  in  an  alley  near  a  platform 
erected  for  the  reception  of  goods  into  the  rear  entrance  of  a  store  on  a 
principal  street.  Her  idea  as  to  it«  being  immediately  found  was  falla- 
cious, for  the  child  was  deposited  in  the  afternoon  of  Saturday,  at  a  time 
when  there  chan<*ed  to  be  no  teams  sent  to  this  place.  The  child  re- 
mained in  this  alley  till  the  afternoon  of  the  following  day,  there  having 
meanwhile  occurred  a  severe  snowstorm.  It  was  then  discovered  by  a 
policeman,  who,  on  examination,  decided  that  it  was  dead,  and  it  was 
taken  to  the  rooms  of  a  neighboring  undertaker,  instead  of  being  taken 
to  the  morgue,  as  was  the  usual  custom. 

After  the  bodv  had  remained  at  the  rooms  of  this  undertaker  for 
many  hours  I  was  called  to  examine  the  body.  After  talking  with  the 
undertaker  and  policeman  in  another  room  for  a  while,  the  attention  of 
all  was  attractcil  by  an  unusual  soimd  proceeding  from  the  rear  room. 
After  an  interval  of  two  minutes  the  sound  was  repeated,  and  on  inves- 
tigation it  was  found  that  the  sound  was  the  very  faint  crj'  of  the 
supposed  dead  child.  There  was  absolutely  no  pulse  to  be  found. 
RcSspiration  occurred  at  intervals  of  more  than  a  minute,  and  auscul- 
tation showed  the  faint  sound  of  the  heart.     Prompt  and  energetie 


maiam^im 


90  A  SYSTEM  OF  LEGAL  MEDICISE, 

measures,  covering  more  than  two  hours,  finally  resulted  in  the  complete 
resuscitation  of  tlie  child.  The  babe  was  then  t^ken  to  a  public  institu- 
tion, and  subsequently  placed  in  the  charge  of  the  mother,  and  lived  for 
a  period  of  months,  though  it  eventually  died  of  natural  causes. 

In  this  case  there  can  be  no  doubt  that  animation  was  so  far  suspended 
and  the  end  of  life  so  near,  that  had  it  not  been  for  the  chance  placing  of  the 
child  in  a  warm  room  instead  of  the  morgue,  which  then  was  not  warmer 
than  the  external  air,  life  would  have  ceased  altogether.  It  is  reasonable 
to  suppose  that  had  an  examination  of  the  chest  been  made  at  the  time 
of  the  discover^'  of  the  child  it  would  have  resulted  in  the  failure  to  dem- 
onstrate respiratoiy  movements,  and  even  the  beat  of  the  heart  might 
have  escaped  notice.  Such  cases  as  the  foregoing,  however,  are  of  the 
rarest,  and  if  attention  is  paid  to  the  other  signs  of  death  there  should 
be  no  occasion  for  doubt  as  to  its  actual  presence. 

There  was  an  additional  sign  pi'esent  in  the  last  case  mentioned, 
namely,  the  coldness  of  the  body,  which  emphasized  the  probability^  of 
tlie  case  being  one  of  real  death.  This  brings  us  to  the  consideration  of 
one  of  the  earliest  signs  of  death,  namely,  change  in  temperature. 

Coolins^  of  the  Body. — As  is  well  known,  the  normal  temi)erature  of 
the  living  body  is  98.4°  F.,  while  in  many  fonns  of  fever,  such  as  typhoid 
and  scarlet  fever,  the  temperature  rises  to  a  ven-  considerable  degree, 
sometimes  i*eaching  the  mark  of  IIB^  F.  So,  too,  in  cases  of  septicaemia 
tlie  temperature  will  run  up  very  i*apidly  at  the  approach  of  death,  and  a 
further  rise  lias  been  notiticd  after  death  has  occurred,  even  when  the 
presence  of  death  has  been  demonstrated  by  the  unmistakable  signs  of 
decomposition,  which  superv'cnes  with  the  gi'eatest  rapidit}*  after  death 
from  this  cause. 

In  ordinary  (^ases  of  death  from  disease  the  loss  of  the  natural  temper- 
ature of  the  body  takes  place  with  a  rapidity  proportioned  to  the  sur- 
rounding media.  If  a  body  remains  in  a  warm  room  and  is  covered 
with  clothing,  the  cooUng  is  somewhat  i*etarded,  while  if  exposed  to  the 
air  of  a  cool  room,  especially  if  there  be  a  curi'ent  of  air  jxassmg  through 
the  room,  it  cools  with  gi*eat  rapidity.  A  body  which  has  remained  m 
water,  as  after  death  by  drowning,  will  also  cool  with  great  rapidity ;  on 
the  other  hand,  the  })odies  of  those  who  have  died  suddenly  fnmi  sliixsk, 
or  from  apopl(*xy,  or  of  acute  disease,  cool  with  less  rapidity,  and  as  the 
temperature  of  the  body  approaches  that  of  its  surrounding  media  the 
cooling  pro(*ess  is  more  slow.  The  experiment*  of  (roodhart,  lis  quoted  by 
Taylor,  showed  that  on  the  average  the  rate  of  cooling  for  the  first  three 
houi*s  was  40  F.  pt^r  hour ;  in  the  next  six  hours  the  rate  was  three  degi-ees 
per  hoiu' ;  and  at  a  later  perio<l,  in  excess  of  one  degive  per  hour.  The 
cooling  of  the  body  is  a  less  certain  sign  of  death  than  some  others, 
because  it  allows  of  so  maiiv  variations.  As  has  been  alreadv  stated, 
certain  fonns  of  disease  and  accident  are  followed  by  a  comparatively 
slow  loss  of  animal  heat.  Casi)er  has  fixed  upon  the  average  time  of 
ten  to  twelve  houi^s  for  the  cooling  of  the  body  in  oriiinary  cases,  yet 
in  (*ases  of  asphyxia,  cases  of  submersion  exce])ted,  the  cooling  is  more 
gradual ;  cases  of  asphyxia  prest^it  great  variation,  however,  some  fatal 
cases  being  follow(*d  by  comph^te  cooling  in  the  same  time  as  in  cases  of 
death  from  natural  (*auses,  while  in  others  the  heat  has  been  known  to  be 
retained  for  as  long  as  forty-eight  horn's. 

In  one  case  of  death  fi'om  septicaemia,  where  the  temperature  imme- 
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diately  before  death  reached  112^  F.,  I  found  the  viscera  perceptibly  warm 
at  time  of  autopsy,  something  more  than  twenty-four  hours  after  death. 
On  the  other  hand,  the  bodies  of  persons  who  have  died  of  chronic  dis- 
eases, and  where  the  death  has  been  slow,  cool  with  gi'eat  rapidity,  not 
more  than  four  or  five  houi*s  being  requii'ed  to  reduce  the  temperature 
to  tliat  of  a  body  which  had  died  under  other  cii*cumstances,  and  which 
had  required  nearly  a  day  to  cool.  The  body  in  such  cases  manifests 
a  decided  lowering  of  the  temperature,  especially  that  of  the  extremities, 
for  a  considerable  time  before  death.  The  fact  is,  that  under  similar 
circumstances  tlie  dead  human  body  cools  practically  like  any  other 
mass  of  animal  matter.  The  body  of  a  child  wiU  cool  more  rapidly 
than  of  an  adult,  that  of  a  thin  person  than  that  of  a  fat  one,  and,  as 
before  stilted,  an  exposed  body  than  one  invested  iivnth  wrappings. 

Although  the  time  that  a  body  will  take  to  cool  may  form  an  impor- 
tant element  in  a  capital  trial,  the  opinion  of  the  medical  jurist  should  be 
given  with  a  large  degree  of  caution,  and  with  a  careful  review  of  all  the 
facts  of  the  case  as  indicated  in  the  essential  particulars  enumerated  above. 

This  caution  is  emphasized  by  the  cases  and  ex|)eriments  reported  in 
the  works  of  writers  on  this  subject,  notably  those  of  Tidy  and  Ogston. 
The  former  author  cites  M.  Laborde  in  demonstration  of  tiie  fact  that  in 
five  to  eight  hours  the  temperature  of  the  deeper  tissues  falls  to  80.6^ 
to  82.40  F.,  while  Dr.  F.  Niederkom  shows  that  in  six  causes  taken  in- 
differently the  rectal  temperature,  taken  six  to  eight  hours  after  death, 
averged  90.6^,  and  in  nine  cases  where  the  temperature  was  taken  twelve 
to  fourteen  horn's  after  death  the  rectal  tempei*ature  was  89.2o  F. 

The  same  authors  quote  the  observations  of  Wilks  and  A.  S.  Taylor 
from  Gmfn  Hospital  Reports,  which  show  a  decidedly  lower  average  of  the 
temi>erature  at  corresponding  periods  after  death,  the  difference  being 
something  moi-e  than  11^  F.  for  the  first  period  (six  to  eight  hours),  and 
sometliing  more  than  eight  degrees  for  the  latter  period  (twelve  houre  or 
more).  It  is  to  be  observed  that  the  temperatures  taken  by  Drs.  Wilks 
and  Taylor  were  taken  by  simply  applying  the  bulb  to  the  abdomen, 
while  those  of  Niederkorn  (as  stati^d  by  Tidy),  were  taken  either  in  the 
axilla  or  rectum. 

The  chief  value  of  this  sign  of  death,  however,  lies  rather  in  the 
continuous  and  progi-essive  cooling  than  in  any  absolute  U^mperature. 
A  case  cited  by  Ogston  con-esponds  ^ith  my  observation  in  septicemic 
eases.  He  was  called  to  inspect  the  body  of  a  seaman  who  had  died  sud- 
denly from  (as  it  proved)  a  sudden  effusion  of  serum  into  the  pleural 
cavities,  while  suffering  from  scorbutus.  He  found  the  heat  of  the  tnmk 
and  limbs  little,  if  any,  below  the  normal  temperature,  but  on  the  next 
day  putrefaction  had  so  fai*  advanced  as  to  leave  no  doubt  of  the  reality 
of  death,  the  heat  being  greatest  in  the  chest,  where  the  decomposition 
was  farthest  advanced.  At  another  time  he  was  called  to  see  the  body 
of  a  lad  who  had  died  suddenly  when  apparently  in  good  health  and 
spirits.  Perceiving  that  the  lad  was  dead,  he  left  the  house,  only  to  be 
recalled  on  the  afternoon  of  the  same  day  because  of  the  belief  of  the 
mother  that  the  lad  was  about  to  come  to  life  again,  inasmuch  as  the 
body  did  not  become  cold,  there  was  no  rigidity,  and  the  color  had  re- 
turned to  the  cheeks.  Dr.  Ogston  assui*ed  her  that  these  phenomena 
were  (inly  those  of  rapidly  approaching  decomposition,  which  was  fuUy 
developed  on  the  next  day. 
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This  return  of  color  to  the  i-lnieks  has  been  frequeully  obsi'n'eil  in 
the  bodies  of  those  who,  for  tlie  purpose  of  preser\'ation,  have  been  frozen 
by  the  luidcrtaker  and  on  tlie  day  of  Repiilriire  i-eoioved  from  the  freez- 
ing mixture  a  few  lioui-s  Iwfoi-e  tlio  fmieiul  rites.  The  return  of  a  ftusl 
of  color  flosely  reseinbliiig  the  uatiirol  hue  of  life  ensues  and  endures  for 
a  few  hours,  when  it  jiasses  with  givat  rapidity  into  the  dusky  hue  oi 
deeoinposition.  That  there  sliould  be  a  rise  of  temperature  to  something 
like  that  of  the  suiTounding  atniosphei-e  is  of  course  natural,  but  it  if 
claimed  that  it  iniiy  lise,  in  eonsequeiice  of  this  puti-efiU'tive  change, 
even  higher  than  that.  Prom  the  facts  stated  above  it  will  be  seen 
that  the  caution  to  he  observed  by  tlie  medical  expert  in  giving  «ii  opin- 
ion  as  to  the  time  which  1ms  elapsed  since  death  occurred  should  be,  as 
before  stated,  very  considerable. 

Changes  in  the  Eye. — Imnii'diately  after  death  the  eye  loses  itj>  liist«i 
in  the  great  majority  of  cases,  ami,  in  addition  to  this  loss  of  luster,  the 
cornea  heeonies  opatiuc,  milky,  and  sensibly  flattened,  the  globe  having 
lost  its  normal  tension,  and,  of  eoiu-se,  there  is  no  response  to  light  by 
the  pupil.  I  have  said  that  tliis  condition  of  the  eye  obtains  in  the  ma- 
jority of  coses,  but  in  cases  of  death  by  cai'bonic  acid  and  carbonic  oxide, 
cyanide  of  potash  and  hydi-ottyniiic  acid,  I  have  seen  this  change  in  the 
eyeball  wholly  wanting,  or  very  long  delayed. 

At  this  vety  writing  I  was  called  to  view  the  body  of  a  man  who  had 
Id  a  fit  of  melancholia  taken  an  indefinite  quantity  of  cyanide  of  pot- 
ash in  a  pubhc  square  and  diet!  within  twenty  minutes.  Directly  niftei 
deatli,  and  again  two  hours  later,  the  eyeballs  were  prominent,  staring, 
glistening,  with  the  pupils  widely  dilated,  and  eighteen  hoiurs  after  death 
flie  same  condition  was  present. 

Tliere  is  also  at  the  time  of  death  a  eliange  in  the  color  of  the  body, 
which,  with  very  few  exceptions,  such  as  in  the  cases  of  people  with  very 
florid  complexions,  becomes  an  ashy  white.  The  exceptions  above  men- 
tioned rest  on  the  statement  of  Casper.  I  have  never  seen  exceptions 
to  the  rapid  pallor  in  cases  of  death,  except  in  cases  of  deatli  fi-om  burn- 
ing and  some  cmvn  of  suffoeation.  But  while  certsin  colors  will  dis- 
8])ix>ar,  such  as  the  redness  of  scarlet  fever,  on  the  other  hand  the  yellow 
of  janntlice,  the  pni-ple  of  ecelijinosis,  and  the  varied  colors  of  tattooing 
remain. 

Then'  is  also  at  the  time  of  death,  or  immediately  thereafter,  a  general 
relaxation  of  the  museidar  system — the  lower  jaw  drops,  the  joints  are 
flexible,  and  tlie  eyelids  lose  their  tension ;  hut  although  the  tonieitv  of 
the  muscles  is  lost,  it  is  not  the  case  with  tlieir  contractility,  inasmuch  aa 
they  will  resiMmd  f<»r  a  certain  time  to  electrical  and  other  stimuli,  and 
moi-eover  musi'les  thot  ai-e  cimtra<'ted  by  lixHiig  force  at  the  time  of 
death,  as  in  the  ease  of  ]K)isontiig  by  strychnine,  do  not  necessarily  l>e- 
conic  relaxed  in  death. 

Accoivliiig  to  Ogston.  the  iM-i-sistence  after  deatli  of  the  mnseular 
contractiliility  in  diflfci-cut  piirts  of  the  body  and  its  dis!ipi)eamnce  fol- 
lows a  fixed  nrder,  the  fii'st  jwrts  to  pii-sent  this  change  being  the  neck 
and  tnink,  next  the  lower  extremities,  and  lastly  the  upper,  wliilc  ita 
departure  follows  the  same  oi-der. 

Tlie  din-iition  of  this  phenomenon  is  shortened  by  its  exposure  to 
warmth  and  moisture,  and  to  ammoniacal,  carbonic,  and  sulphnreted 
hydrogen  gases;  it  is  uuaeFectcd  by  carbureted  hydrogen,  hydn^n,  and 
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sulphurous  &eid  gases,  nor  is  it  dinunisUed  in  eases  of  asphyxia.  It  has 
been  found,  however,  that  the  continuance  of  this  property  of  muscular 
fiber  is  considerably  modified  by  the  nature  of  the  disease  of  which  the 
person  died.  Experiments  show  that  it  disappeared  from  the  muscles  in 
cases  of  peritonitis  in  three  hours ;  in  phtnisiB,  sehirrus,  and  cancer,  in 
three  to  six  hours ;  in  death  from  moi-tal  lesions  of  the  heart  or  profuse 
hemorrhage,  in  about  nine  hours ;  in  apoplexy  with  paralysis,  in  about 
twelve  hours ;  and  in  adynamic  fevers  and  pneumonia,  in  from  ten  to 
fifteen  hours.     (Ogston,  Lecture  XXV.) 

So  far  as  the  signs  of  death  wliich  have  thiis  far  been  mentioned 
{namely,  the  cassation  of  respiration  and  circulation,  the  loss  of  the  luster 
of  the  eye,  the  pallor  of  the  surface,  the  relaxation  of  the  muscles,  the 
loss  of  animal  heat,  and  the  loss  of  mnscular  contractility)  indicate  the 
period  of  death,  it  is  practically  agreed  by  all  writers  on  this  subject  that 
a  body  in  which  all  tnese  phenomena  have  occurred  has  been  dead  for  a 
period  of  from  ten  to  twelve  hours  at  the  longest,  provided  there  are  no 
other  changes  to  be  noticed. 

Succeeding  the  changes  just  mentioned,  and  preceding  the  commence- 
ment of  decomposition,  are  certain  other  changes  originating  in  the 
physical  alteration  in  the  soft  solids. 

Softening  or  want  of  elasticity  of  the  tissues  of  the  body,  which 
comes  in  evidence  soon  after  death,  is  the  first  of  the  changes  result- 
-  ing  from  the  destruction  of  their  physical  properties.  The  parts  of  the 
bmly  on  which  it  rests  will  be  fiattened,  and  the  skin  will  present  the 
marks  of  any  peculiar  figure  upon  which  it  has  been  lying,  as  for  instance 
the  grating  of  a  diseecting-table,  and  the  skin  and  muscles  do  not  resume 
their  original  condition  upon  the  removal  of  the  pressure  which,  either 
by  the  weight  of  the  body  itself  or  from  external  sources,  has  been  applied 
to  the  parts  which  show  this  loss  of  elasticity.  This  flattening  of  the 
dependent  parts  has  been  considered  a  valuable  indication  of  the  reality 
of  death. 

Rigor  Mortis. — At  the  disappearance,  or  often  a  little  before  the 
disappearance,  of  the  softening  just  described,  comes  another  sign,  that 
is,  the  appearance  of  an  opposite  state  of  the  limbs  and  joints,  which  is 
known  as  cadaveric  rigidity,  or  rigor  mortis.  The  body  becomes  rigid, 
and  is  incapable  of  contraction.  The  muscles  acquire  a  brawny  firmness, 
and  it  requires  considerable  force  to  move  the  joints  from  the  position 
which  they  have  assumed.  This  phenomenon  is  not  an  active  process, 
but  the  limbs  become,  as  it  were,  fixed  in  the  position  which  they  had 
when  this  change  occurred.  This  cadaveric  rigidity  affects  not  alone  the 
external  muscles,  such  as  those  of  the  jaw  and  limbs,  but  also  is  to  be 
demonstrated  in  the  internal  organs,  especially  in  the  left  ventricle  of 
the  heart.  The  duration  of  this  state  is  variable.  It  usually  disappears 
with  the  approach  of  putrefaction,  but  I  have  seen  it  present  after  the 
abdomen  has  assumed  the  greenish  color  characteristic  of  that  cx)ndition. 
The  portions  of  the  body  to  be  consecutively  affected  by  this  change 
follow  practically  the  same  order  as  that  mentioned  in  regard  to  muscu- 
lar controctibilitj'.  It  is  first  noticed  in  the  lower  jaw,  where  it  is  always 
most  pronounce*!,  and  where  the  greatest  force  is  required  to  overcome 
its  effects,  and  where  it  persists  the  longest,  according  to  my  own  experi- 
ence, though  I  am  aware  that  this  observation  does  not  coinoidt>  with  the 
obsen-ations  of  some  other  writers.    It  next  appears  in  the  neck  and 
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tmnk,  then  in  the  lower  extremities,  and  lastly  in  the  upper  extremitie 
When  it  is  once  gone  it  does  not  return,  but  gives  place  to  a  softenin 
of  a  kind  different  from  that  preipionsly  mentioned,  which  ia  not  onl 
more  maiked,  but  proceeds  to  complete  putrescence. 

The  early  appeanmee  of  cadaveric  rijridity  is  modified  to  s  certai 
degree  by  tlie  causes  operating  immediately  before  death.  Under  th 
action  of  strj'chuine  and  those  alkaloids  which  cause  death  by  ron\Ti 
sions,  the  more  \-iolent  and  frequent  the  con^-ulsions  the  sooner  th 
rigidity  sets  in.  It  seems  to  be  accelerated  by  whatever  exhausts  th 
muscular  iiritability  before  deatli.  In  cases  of  death  from  exhaustion  a 
from  septicemia  it  has  been  observed  that  rigidity  sets  in  early  an' 
passes  away  quickly,  and  is  verj'  Bjjeedily  followed  by  putrefaction. 

While  the  time  of  its  appearance  varies  considerably  in  different  cases 
in  some  being  noticed  as  early  as  eiglit  to  ten  hours  after  death,  and  i: 
others  being  delayed  ft)r  more  than  thirty  hours,  and  while  in  some  case 
its  coming  and  going  is  so  speedy  as  to  leave  a  doubt  whether  it  oecurrei 
at  all,  as  in  death  from  lightning,  it  is  fair  to  state  that  the  mean  time  o 
its  occurrence  is  from  ten  to  twelve  houi-s. 

Two  cases  illustrative  of  this  long  duration  of  post-mortem  rigidit 
are  these.  A  luan  died  suddenly  of  organic  disease  of  the  heart  in  lat 
September,  On  the  exhumation  of  the  body  eight  weeks  later  there  wa 
marked  rigidity  of  the  lower  extremities — so  marked  tliat  the  body  coul< 
be  carried  from  one  i-oom  to  another  by  power  applied  to  shoulders  am 
feet  only.  The  rigidity  had,  iiow^ever,  wholly  disappeared  from  the  armi 
but  was  present  in  the  lower  jaw. 

The  anu  of  a  mutilated  body  was  recovered  from  a  river  in  which  th 
arm  had  lain  long  enough  to  have  the  skin  of  the  hand  qnit«  maeeratvr 
and  after  its  removal  was  kept  witliout  preser^'atives  for  a  period  of  a 
leaet  two  days  before  being  examined  by  the  deputy-coroner  of  the  dif 
trict.  At  time  of  examination  the  death  rigidity  was  very  pronounce 
in  the  elbow-joint.  A  case  like  this  must  be  considered  as  qiiite  excej 
tional.  It  is  also  to  be  borne  in  mind,  in  regard  to  the  former  case,  tba 
tlie  loss  of  rigidity  noticed  in  the  anns  while  it  was  present  elsewlier 
may  have  been  due  to  the  forcible  flexing  of  the  joints  in  dressing  th 
coi-pse  shoi'tly  before  burial. 

The  duration  of  the  rigidity  is  also  subject  to  considerable  variatioi 
Generally  it  lasts  fif)in  twenty-four  to  thirty-six  hours,  while  it  has  beei 
known  to  last  for  several  days.  Cohl  favors  the  continuance  of  this  eou 
dition,  as  does  also  previous  vigorous  constitution,  and  in  cases  of  deati 
from  accident  or  violence  its  dumtion  is  prolougcd.  Its  duration  is  les 
in  the  young  and  those  in  advanced  life.  It  is  said,  as  before  mentiouet 
that  in  cases  of  death  from  liglitning  the  rigidity  is  but  little  marked, 
have  seen  Ijut  one  case  of  death  from  lightning,  and  though  the  decease 
was  a  child  of  but  five  years,  the  rigidity,  though  not  strongly  mai-kec 
was  still  undoubted. 

Various  explanations  of  this  condition  of  I'igidity  have  been  offered  b; 
physioh)gist8  and  wTiters  on  legal  medicine — such,  for  instance,  as  th 
coagulation  of  a  proteid  in  the  muscle-plasma  giving  rise  to  the  so-oallei 
myosine — ^Imt  though  its  seat  is  undoubtedly  the  muscular  system,  i 
cannot  Iw  sidd  tliat  any  of  the  theories  advanced  are  wholly  satisfactorj 
The  importance  of  l)earing  in  mind  the  fact  that  this  condition  affect 
internal  organs  is  demonstrated  by  the  mistakes  not  infrequently  mad 
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of  attributing  certain  appearances,  such  as  a  seeming  thickening  of  the 
left  ventricle,  to  pathological  change  during  life,  when  the  appearance 
was  wholly  due  to  the  presence  of  post-mortem  rigidity. 

Casper  states  that  after  death  fi*om  narcotic  poisoning  this  rigidity 
either  does  not  occur,  or  is  of  so  short  duration  that  at  the  usual  time 
when  such  bodies  are  received  by  the  medical  jurist  for  observation  no 
trace  of  it  is  found.  This  does  not  correspond  with  my  obser\'ation. 
Indeed,  within  the  last  sixty  days  I  have  had  opportunity  to  examine 
the  bodies  of  two  persons,  both  cases  of  suicide  by  laudanum,  where  the 
rigor  mortis  was  quite  pronounced  at  the  time  of  autopsy,  more  than 
twenty-four  hours  after  death.  I  find  that  my  observations  in  this  re- 
spect are  in  accoi*d  with  those  of  Tidy. 

When  a  joint  stiff  from  rigor  mortis  is  forcibly  bent,  the  stiffness  does 
not  return,  and  this  may  distinguish  real  death  from  certain  cases  of 
supposed  trance,  from  cases  of  catalepsy,  and  from  the  rigidity  of  tetanus 
DY  poisoning  by  strychnine,  and  some  other  poisons. 

There  are  several  s(vcalled  tests  of  minor  importance  which  should  be 
mentioned  here,  although  if  the  signs  already  mentioned  are  present 
there  should  be  no  doubt  as  to  the  reality  of  death,  inasmuch  as  the  tests 
themselves  are  rather  tests  of  the  cessation  of  the  circulation  than  of 
anything  more.  The  first  of  these  tests  is  to  note  whether,  after  making 
an  incision  in  the  body,  blood  flows,  especially  if  it  flows  in  jets  instead 
of  a  continuous  dribbling.  A  dead  body  does  not  bleed  in  the  ordinary 
sense  of  the  word.  It  is  said  that  bright  steel  needles  inserted  anywhere 
in  the  skin  will  be  found  free  from  rust  even  after  some  hours  j  but  as 
this  test  depends  on  the  condition  of  the  body  as  to  cooling  and  moisture, 
it  is  not  trustworthy.  Another  test  is  the  attempt  to  produce  vesication 
by  heat  or  blistering  fluids,  it  being  assumed  that  as  the  formation  of  a 
bUster  is  a  vital  process,  it  could  not  occur  after  death ;  yet  as  a  matter 
of  fact  it  has  been  found  possible  to  produce  a  certain  kind  of  blister 
upon  the  skins  of  young  persons  shortly  after  death.  Another  test  is  the 
observation  of  the  translucency  of  the  fingers  and  hands.  If  the  hand  of 
a  living  person,  especially  if  young  and  in  good  health,  be  held  in  front  of 
a  bright  light  with  the  fingers  closely  approximated,  there  wiU  be  observed 
a  pinkish  red,  almost  translucent  appearance,  while  after  death  the  hands 
become  opaque.  Yet  in  demonstrating  this  test  to  a  class  of  students, 
the  subject  being  a  girl  in  whom  the  unmistakable  signs  of  death  were 
present,  I  found  that  the  hand  was  still  translucent,  and  that  the  pinkish 
color  at  the  edge  of  the  approximated  fingers  was  quite  demonstrable. 
This  ease,  however,  is  very  exceptional.  Another  test  is  the  production 
of  local  congestion  by  obstructing  the  flow  of  the  current  of  blood,  as, 
for  instance,  by  tying  a  string  around  the  finger.  The  usual  phenomena 
of  swelling  and  purple  discoloration  will  not  follow  this  constriction  in 
the  dead  body. 

Ogston  calls  attention  to  a  form  of  cadaveric  rigidity  which  I  believe 
to  occur,  though  I  have  never  chanced  to  see  an  instance.  It  is  what  is 
called  cadaveric  spasm.  It  consists  in  a  sort  of  spasmodic  contraction 
which  is  assumed  by  the  muscles  at  the  instant  of  or  immediately  before 
death,  and  which  is  retained  for  some  hours  after  death,  then  passing 
into  true  rigor  mortis.  It  has  usually  been  observed  in  forms  of  sud- 
den or  violent  death,  but  it  has  also  been  known  to  occur  after  death  by 
pneumonia  and  pulmonary  apoplexy.    Ogston,  in  addition  to  mentioxiiiig 
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eleven  cases  which  came  under  his  observation,  cites  a  striking  example 
of  this  kind  of  rigidity  which  occurred  at  the  battle  of  Balaklava.  Cap- 
tain Nolan,  while  riding  in  the  advance  of  the  cavah-y,  had  his  chest  torn 
open  by  a  shell  from  the  Russian  battery.  The  arm  which  he  was  wav- 
ing  in  the  air  at  the  time  remained  uplifts,  and  he  retained  his  seat 
upon  his  horse,  which  wheeled  round  and  retreated ;  the  rider  gave  a 
death-shriek,  and  passed  through  the  ranks  in  the  same  attitude  before 
dropping  from  the  saddle. 

Inasmuch  as  the  hand  of  a  dead  person  cannot  be  made  to  grasp  a 
weapon,  it  is  of  importance  to  bear  the  possibility  of  this  kind  of  spasm 
in  mind,  as  suicide  would  be  indicated  where  the  weapon  was  found 
grasped  in  the  hands  of  a  corpse.  On  the  other  hand,  the  finding  of 
clothing,  or  fragments  thereof,  or  hairs  grasped  in  the  hand  after  death 
may  form  an  important  part  of  a  trial  for  murder.  It  is  to  be  noted  in 
this  connection  that  after  death  from  strychnine,  as  mentioned  before, 
the  rigidity,  if  forcibly  broken  down,  returns  after  a  time,  while  in  other 
forms  of  tetanic  spasm  it  is  believed  to  disappear  shortly  after  death.  I 
have  observed  this  return  of  rigidity  after  forcible  flexion  in  the  case 
of  a  man  who  had  partaken  of  some  cheese  which  had  been  plentifully 
covered  with  strychnine  for  the  purpose  of  poisoning  rats,  and  who  had 
died  from  asphyxia  from  the  spasmodic  fixing  of  the  muscles  concerned 
in  respiration.  But  in  the  case  of  a  middle-aged  woman  who  had  pre- 
pared a  fatal  dose  for  her  husband  and  had  by  mistake  taken  it  herself, 
and  who  died  from  exhaustion,  this  phenomenon  was  not  to  be  produced. 
Indeed,  the  former  case  was  the  only  one  of  many  cases  of  strj'chnine 
poisoning  in  which  I  have  noticed  a  return  of  rigidity  when  it  was  once 
broken  down  after  death. 

As  an  indication  of  the  period  at  which  death  has  occurred,  the  pres- 
ence of  rigor  mortis,  in  addition  to  the  signs  previously  mentioned,  and 
without  other  signs  to  be  mentioned  hereafter,  the  presumption  is,  ac- 
cording to  Casper,  that  the  person  has  been  dead  within  from  two  to 
three  days  at  the  longest. 

Soon  after  death,  sometimes  within  an  hour,  and  generally  within 
twelve  hours,  there  are  to  be  noticed  upon  the  exterior  of  the  body  cer- 
tain changes  in  color  due  to  the  gravitation  of  the  blood  in  the  capillaries. 
These  lividities  are  usually  found  upon  the  under  or  dependent  portions 
of  the  body.  If  the  body  has  chanced  to  remain  upon  the  face  and  ab- 
domen, it  is  upon  those  surfaces  that  the  color  changes  are  found.  The 
color  varies  from  a  light  pinkish  tinge  to  a  deep  purple,  and  not  infre- 
quently these  purple  discolorations  are  mistaken  by  the  inexperienced, 
especially  by  friends  and  relatives  of  the  deceased,  for  marks  of  \nolenee 
inflicted  during  life.  K  the  body  has  rested  upon  the  back,  the  lividities 
will  be  found  there,  except  at  the  points  where  the  pressure  caused  by 
the  weight  of  the  body  has  been  greatest.  Here  the  skin  will  have  its 
usual  pallor. 

There  is  an  appearance  similar  to  this  which  I  have  observed  in  the 
cases  of  tlie  drowned  which  have  been  exposed  to  extreme  cold  imme- 
diately before  and  after  death.  I  had  occasion  to  examine  the  bodies 
of  four  sailors  who  were  wrecked  off  a  ledge  at  the  entrance  to  Bos- 
ton Harbor.  The  cold  and  the  action  of  the  waves  dashing  the  bodies 
against  the  shore  had  so  flattened  them  they  bore  a  grotesque  resem- 
blance to  the  cakes  in  a  pastry-cook's  shop  made  and  baked  in  the  form 
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of  a  human  being.  All  these  bodies  were  of  a  rosy  pink  color  over  their 
entire  surface.  This  was  probably  nothing  more  than  a  frost  erythema, 
but  it  was  very  much  more  marked  than  I  have  observed  in  the  cases  of 
those  who  were  frozen  in  squalid  rooms  on  land. 

Again,  I  have  noticed  the  same  appearance  in  the  bodies  of  those  who 
have  died  of  poisoning  by  illuminating-gas,  especially  in  those  who  have 
inspired  the  mixed  form  of  gas  which  contains  a  large  proportion  of  so- 
called  water-gas,  where  the  percentage  of  carbonic  oxide  is  very  high. 
In  these  cases  there  was  not  only  the  bright  scai'let  color  of  the  blood  and 
muscles  and  internal  organs,  but  a  decided  pinkish  tint  to  be  seen  all 
over  the  surface.  This  color  in  the  cases  of  those  poisoned  by  this  gas 
is  much  modified,  and  in  some  cases  largely  wanting,  if  the  patient  has 
received  very  evergetic  treatment  before  death,  especially  if  the  person 
has  had  a  large  amount  of  pure  oxygen  administered.  There  need  be  no 
necessity  for  confounding  these  conditions  of  color  if  attention  is  paid 
to  the  location  of  the  change.  The  post-mortem  hypostases  are  to  be 
found  in  the  dependent  parts  chiefly,  while  frost  and  carbonic  oxide 
affects  the  color  of  the  whole  surface,  the  superior  quite  as  strongly  as 
the  inferior. 

Hypostases  are  easily  differentiated  from  ecchymoses,  or  bruises  in- 
flicted during  life,  by  comparing  the  results  of  an  incision  in  the  dis- 
colored parts.  No  cut  in  a  post-mortem  lividity  will  ever  give  vent  to 
fluid  or  coagulated  blood ;  there  will  be  at  most  a  few  reddish  points ; 
while  an  incision  into  an  ecchymosis  discloses  immediately  the  true  blood 
effused  into  the  tissues. 

There  is  a  wide  difference  of  opinion  as  to  the  value  of  these  hypos- 
tases as  an  indication  of  the  reality  of  death.  Casper  puts  it  tersely : 
*'  They  are  of  themselves  a  sufficient  indication  of  death."  Ogston,  on 
the  other  hand,  maintains  that,  while  of  importance,  they  are  not  much 
to  be  trusted  as  indications  of  the  reality  of  death,  on  account  of  their 
liability  to  be  confounded  with  marks  produced  before  death.  He  claims 
that  the  term  "  h^-postases  "  is  incorrect,  as  they  occur  not  alone  on  the 
dependent  but  on  the  non-dependent  portions  of  the  body  as  well ;  nor 
are  they  to  be  termed  cadaveric,  as  they  may  be  observed  in  certain  in- 
stances upon  the  li\ing.  My  own  experience  leads  me  to  doubt  if  they 
are  ever  found  to  the  extent  upon  tlie  li\nng  which  they  are  upon  the 
dead.  They  generally  are  to  be  seen  covering  the  larger  portion  of  the 
dependent  parts,  the  exceptions  being,  as  before  stated,  where  certain 
portions  have  been  subjected  to  pressure,  and  even  here  they  may  be 
noticed  after  a  time  if  tlie  pressure  be  removed.  Neither  have  I  observed 
on  the  non-dependent  portions  of  the  body  any  considerable  patches 
which  in  character  and  size  could  be  considered  as  li\dditie8  from  settling 
of  the  blood.  Even  where  small  patches  of  this  sort  are  to  be  found  on 
the  limbs  of  the  aged,  and  in  typhus  and  other  adynamic  diseases,  it  is  a 
question  if  they  do  not  indicate  a  possible  putrefactive  change  locally. 
Believing  as  I  do  that  this  settling  of  the  blood  is  the  immediate  pre- 
cursor if  not  the  initial  process  of  decomposition,  it  seems  to  me  that  the 
presence  of  these  li\'idities  is  a  very  strong  indication  of  the  reality  of 
death.  It  may  be  well  to  wait  for  a  little  while  to  observe  the  extent  of 
the  lividities,  for  often  at  the  outset  of  the  process  they  are  in  irregular 
patches  small  in  extent;  but  after  a  few  hours  it  would  seem  impos- 
sible for  a  careful  observer  to  confound  these  with  the  result  of  a  vital 


98  ^   SYSTEM  OF  LEGAL  MEDICINE, 

process,  such,  for  instance,  as  the  effects  of  flogging,  where  there  would 
be  presented  on  incision  the  appearances  characteristic  of  ecchjTnoses. 

These  hypostases  occur  not  only  externally,  but  also  in  the  internal 
organs,  especially  in  the  brain,  the  lungs,  the  kidneys,  the  intestines,  and 
the  spinal  cord. 

In  the  brain  the  condition  is  noted  by  an  overloading  of  the  posterior 
portion,  marked  by  a  fullness  of  the  veins  of  the  pia  mater,  and  is  to  lie 
found  even  in  cases  of  anaemia  or  hemorrhage.  This  is  to  be  observ'cd 
chiefly  where  the  body  rests,  as  is  usually  the  case,  upon  the  back.  Ex- 
periments have  shown  that  where  this  change  does  not  take  place  soon 
after  death  it  is  quite  doubtful  if  it  can  be  artificially  produced.  Care 
should  be  used  to  avoid  confounding  this  condition  of  the  veins  of  the 
posterior  hemisphere  with  the  pathological  condition  of  cerebi-al  hv-per- 
eemia,  which  is  more  general  in  location  rather  than  restricted  to  the 
posterior  portion. 

In  the  lungs  these  hypostases  occur  oftenest.  They  manifest  them- 
selves at  a  much  earlier  period  than  is  usually  stated ;  indeed,  in  the  old 
and  feeble  there  is  a  process  very  like  it  during  life,  owing  to  the  extreme 
feebleness  of  the  circulation ;  but  after  death,  inasmuch  as  the  lungs 
generally  have  a  large  amount  of  blood  in  their  vessels,  this  fluid  gra\d- 
tat(?s  with  considerable  rapidity.  An  incision  into  the  posterior  portion 
of  these  organs,  if  the  body  has  rested  on  the  back,  shows  marked  over- 
loading even  in  a  lung  otherwise  genei*ally  anaemic.  This  condition  is 
very  readily  confounded  with  an  ante-mortem  congestion,  especially  as 
there  is  often  more  or  less  a»dema  present  at  the  same  time. 

In  the  intestines  the  line  of  demarcation  of  the  portions  colored  by 
settling  of  the  blood  is  quite  pronounced,  whereas  in  a  case  of  inflamma- 
tion tlie  color  would  not  only  be  brighter  and  show  the  ramiform  in- 
jection of  the  blood-vessels  typical  of  that  process,  but  would  also  be 
continuous.  The  color  of  an  inflammatory  process  in  the  kidneys,  for 
instance,  would  be  continuous,  while  in  the  simple  condition  of  post- 
mortem change  in  the  intestines,  if  the  convolutions  be  pulled  forward, 
the  breaks  in  color  which  distinguish  hypostases  from  inflammatory 
process  are  readily  distinguishable.  The  same  remarks  which  have  been 
made  in  regard  to  post-mortem  congestion  of  the  posterior  hemispheres 
apply  to  the  hypostases  of  the  spinal  cord,  and  great  care  should  be 
exercised  by  the  medicid  expert  that  he  may  not  confound  what  is 
merely  a  c^idaveric  change  with  what  he  might  suppose  to  be  a  vital 
inflammatory  process. 

In  this  connection  it  is  well  to  mention  that  while  the  heart  does  not 
present  hypostases,  certain  changes  take  place  in  the  contents  of  the 
cavities,  namely,  the  coagulation  of  the  blood  and  the  formation  of  either 
red  or  white  clots,  the  so-called  cardiac  ])olypi.  These  clots  are  sometimes 
fonned,  in  a  cjise  of  slow  death,  before  life  is  extinct ;  but  usually  they  are 
formed  after  death,  during  tlie  cooling  of  the  body.  Moreover,  the  ante- 
mortem  clots  are  more  diflicult  of  removal,  because  they  are  mixed  up 
with  the  chordae  tendinew,  etc.,  while  the  post-mortem  clots  are  loose, 
and  simply  assume  the  shape  of  the  cavities.  The  establishment  of  the 
fact  of  the  coagulation  of  the  blood  after  death  has  a  bearing  upon  the 
question  of  the  formation  of  ecchymoses.     It  was  formerly  held  that  the 

{)resence  of  an  ecchymosis  upon  a  dead  body  was  evidence  that  the  vio- 
ence  which  caused  it  must  have  been  inflicted  during  life ;  but  now  it  is 
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known  that  violence  inflicted  upon  a  body  after  life  is  extinct,  but  before 
it  has  cooled,  may  present  the  same  appearances  as  it  would  if  the  injury 
were  done  during  life.  Although  generally  the  blood  remains  fluid  for  a 
considerable  period  after  death  from  suffocation  and  from  drowning  and 
from  other  forms  of  asphyxia,  I  have  found  it  in  many  cases  coagulated 
even  in  the  right  auricle. 

Putrefaction. — The  last  change  which  takes  place  in  the  body  after 
death  begins  with  tlie  occurrence  of  putrefaction,  where  chemical  changes 
take  place  in  the  human  body  as  in  any  other  kind  of  dead  animal  mat- 
ter, and  where  offensive  gases  are  evolved.  After  a  longer  or  shorter 
time  the  whole  organic  mass  is  changed  to  inorganic  matter,  chiefly 
water,  ammonia,  and  carbonic  acid,  and  in  the  transition  stage  compounds 
of  nitrogen,  sulphur,  carbon,  and  hydrogen  are  evolved. 

Generally  speaking,  this  change  succeeds  upon  the  disappearance  of 
cadaveric  rigidity ;  but,  as  said  before,  I  have  observed  cases  where  the 
putrefactive  process  was  demonstrated  by  the  discoloration  of  the  lower 
portion  of  the  abdomen,  while  the  death  rigidity  had  not  wholly  passed 
away. 

There  is  some  variation  as  to  the  region  of  the  body  primarily  affected 
by  putrefaction.  In  cases  of  drowning,  as  will  be  seen  later  when  dis- 
cussing that  mode  of  death,  it  generally  manifests  itself  first  upon  the 
head,  neck,  and  upper  portions  of  the  body ;  in  other  cases  it  usually  is 
first  noticed  as  a  green  or  greenish-yellow  discoloration  of  the  abdomen, 
accompanied  by  great  tumidity  thereof,  and  of  the  scrotum,  penis  and 
labia.  Subsequently  this  discoloration  is  to  be  observed  upon  the  face 
and  neck,  and  lastly  upon  the  legs  and  arms.  A  somewhat  striking 
instance  of  the  manner  in  which  the  loose  connective  tissues  are  affected 
by  this  process  of  decomposition  was  observed  by  me  in  the  early  part 
of  the  present  year.  The  body  of  a  person  who  had  been  in  the  water, 
as  was  afterward  proved,  several  weeks  was  presented  for  inspection. 
On  the  afternoon  of  the  day  when  the  body  was  fii'st  observed  there 
was  noted  the  marked  advance  of  decomposition  about  the  head  and 
neck,  while  the  rest  of  the  body  was  quite  free  from  the  appearances 
caused  by  putrefaction.  The  retra<»tion  of  the  penis  commonly  observed 
in  cases  of  drowning  was  noted.  On  the  following  day,  as  the  body 
was  uncovered  for  purpose  of  autopsy,  it  was  noted  that  the  penis  had 
assumed  a  position  of  semi-erection,  and  was  of  nearly  the  same  size 
as  it  would  have  shown  in  erection  during  life.  Of  course,  here  the 
change  was  wholly  due  to  the  action  of  the  gases  of  decomposition. 
Ogston  states  that  the  discoloration  of  putrefaction  usually  commences 
at  the  center  of  the  belly  and  extends  toward  the  groins.  I  doubt  if  any 
general  rule  can  be  laid  down  as  to  tliis  order.  My  own  experience  has 
been  just  the  reverse.  The  greenish  color  has  manifested  itself  at  the 
groins  first,  and  thence  extended  to  other  regions.  As  Ogston  was  a 
careful  observer  with  large  opportunities,  I  believe  that  it  is  safest  to  as- 
sume that  it  may  begin  anywhere  on  the  abdomen,  with  no  regular  order 
of  procedure. 

In  certain  forms  of  death  the  evidence  of  begmning  putrefaction  will 
be  found  in  other  regions  than  the  abdomen.  Take,  for  instance,  cases 
of  death  from  septicaemia.  There  I  believe  it  to  be  the  rule  that  unless 
there  is  some  special  means  used  to  retard  putrefaction,  decomposition 
will  be  first  evidenced  by  the  purple  color  of  the  snperflcial  veins,  which 
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will  be  quite  distinctly  mapped  out  on  the  surface  of  the  arms,  neck,  and 
shoulders.  Some  stress  has  been  laid  upon  the  order  of  the  appearance 
of  these  signs  of  putrefaction  as  a  test  for  discriminating  bodies  which 
have  begun  to  decay  in  the  water  from  those  which  began  to  decay  in 
the  air  or  earth.  Casper  and  Devergie  hold  this  opinion,  and  it  accords 
with  most  of  the  obser\*ations  made  by  me ;  and  when  we  consider  what 
especially  favors  decomposition,  there  seems  good  ground  for  belie\'ing 
that  the  bodies  of  the  dro^nied  sh4»uld  show  the  marks  of  putrefaction 
most  strongly,  as  well  as  earlit*st,  in  the  upper  regions  of  the  body,  inas- 
much as  the  things  that  chiefly  favor  decomposition  are  moistiu*e  and 
heat ;  and  as  we  shall  see  when  treating  of  death  from  drowning,  in  that 
fonn  of  death  usually  the  head,  ehest,  and  upper  part  of  the  body  are 
much  overloaded  with  blood.  But  I  have  noted  one  case  which  coin- 
cides with  Ogston  s  experience,  having  met  the  green  discoloration  of  the 
body  in  a  case  of  death  by  dro\niing  before  it  appeared  on  the  chest, 

I  had  occasion  some  ten  years  ago  to  examine  the  body  of  an  elderly 
man  who  was  found  in  the  water  just  within  reach  of  high  tide,  in  Boston 
Harbor.  The  man  had  been  missing  but  a  short  time,  less  than  thirty 
hours,  before  the  discover)'  of  the  body.  The  clothing  was  thoroughly  wet, 
and  the  usual  appearances  of  a  body  which  had  lain  in  the  water*  such 
as  corrugation  of  the  skin  of  the  hands,  etc.,  were  observed.  There  were 
many  things  in  the  historj'  of  the  man "s  recent  past  which  would  warrant 
an  opinion  of  death  from  suicide,  and  that  the  method  was  submersion ; 
but  there  was  no  sign  of  putrefaction  alx>ut  the  head  or  chest.  A  mod- 
erate amount  of  rigor  was  present  in  the  lower  limbs,  and  the  lower  region 
of  the  abdomen  from  the  groins  nearly  to  the  umbilicus  was  of  a  green 
color.  The  sectiou  of  the  body,  however,  showed  clearly  the  presence  of 
water  in  the  lungs  aud  stomach,  a  moderate  congestion  of  the  solid  ^^s- 
cera,  and  an  overloading  of  the  right  side  of  the  heart,  and  no  other  cause 
of  death.  Undoubtedly  the  api)earances  in  this  case  were  modified  by 
the  fact  that  the  man  was  feeble  and  had  simply  lain  down  in  shallow 
water,  and  had  dietl  from  asphraa  without  malang  any  struggle. 

The  pressure  of  the  gases  evolved  in  putrefaction  is  verj'  considerable, 
and  is  not  only  sufficient  to  account  for  the  escape  of  the  contents  of 
the  alimentarj'  canal,  but  for  more  pronounced  phenomena,  such  as  the 
bursting  of  the  coffin  after  inhumation,  and  for  changes  of  position  in 
the  dead,  which  have  been  attributed  to  the  terrible  struggles  of  the 
prematurely  interred.  I  observed  during  the  intensely  hot  summer  of 
1887  a  striking  instance  in  point.  The  body  was  that  of  a  very  large 
and  fat  woman,  who  was  a  laundi'ess.  She  lived  and  worked  alone  in  an 
upper  room  of  a  house  in  the  crowded  part  of  the  city,  where  she  was 
exjK^sed  to  all  the  intensity  of  the  summer  heat  in  addition  to  that  of 
her  own  stove,  heated  for  the  purpose  of  her  occupation.  Her  absence 
was  not  noticed  till  the  second  day,  as  she  had  no  family.  The  ther- 
mometer had  registered  for  those  forty-eight  hours  from  85°  F.  to  92°  F. 
When  the  body  was  found,  it  was  swollen  to  a  third  more  than  its  natu- 
ral size.  The  tongue  was  black  and  protruding  from  the  mouth,  and 
the  large  intestine  was  inverted  like  a  glove  and  protruding  for  nearly 
two  feet  of  its  length  from  the  anus,  while  the  whole  of  the  exposed  parts 
of  the  body  were  covered  by  thousands  of  larvae. 

The  effect  of  these  same  gases  is  also  to  be  observed  in  the  flow  of 
blood  from  the  wounds  made  on  the  bodies  of  the  drowned  by  the  ravages 
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of  marine  animals.  From  the  effects  of  these  putrid  gases  upon  the  face, 
there  may  be  such  a  change  in  the  features  as  to  render  an  identification 
of  the  body  by  the  physiognomy  a  difficult  if  not  an  impossible  matter. 
The  decomposition  of  the  upper  regions  of  the  bodies  of  the  drowned, 
after  removal  from  the  water  and  exposure  to  the  air,  proceeds  with  the 
greatest  rapidity.  Features  which  were  quite  distinct  at  the  time  of  the 
recovery  of  the  body  may  become  quite  unrecognizable  after  the  lapse  of 
twenty-four  hours  in  the  sunmier. 

There  is  also  a  change  in  the  color  fli-st  observed  as  a  sign  of  decom- 
position. The  red  of  the  superficial  veins  will  change  to  a  brownish 
black,  and  the  green  color  of  the  abdomen  and  other  parts  of  the  body 
changes  to  a  brown  and  even  to  a  black. 

Simultaneously  with  the  changes  produced  externally  by  putrefaction 
are  changes  in  the  appearances  of  the  viscera.  The  mucosa  of  the  larynx 
and  the  bowels  present  discolorations  which  might  be  mistaken  for  the 
signs  of  poison  or  disease.  The  mucous  membrane  of  the  stomach  pre- 
sents various  tints :  a  reddish  brown,  a  livid  purple,  or,  more  commonly, 
if  observed  a  considerable  time  after  death,  a  slate  color.  This  slate  color 
is  particularly  noticeable  in  the  brain  where  the  bodies  are  examined 
within  a  week  or  ten  days  after  death,  pro\'ided  no  means  have  been  used 
to  retard  decomposition. 

It  is  by  no  means  easy  for  the  medical  jurist  always  to  distinguish 
between  the  effects  of  poison  and  the  effects  of  decomposition  by  mere 
inspection.  In  both  cases  there  will  be  redness,  and  this  more  or  less 
circumscribed ;  and  an  additional  element  of  doubt  is  presented  when 
the  possibility  of  the  acticm  of  the  digestive  fluids  themselves  is  consid- 
ered. Taylor  lays  down  the  rule  that  the  change  has  taken  place  during 
life  if  it  is  met  in  an  examination  soon  after  death  j  yet  I  have  seen 
many  cases  where  the  stomach  presented  a  redness  suspiciously  like  that 
caused  by  irritant  poison,  when  death  had  occurred  from  natural  causes 
soon  after  the  ingestion  of  food.  When  the  redness  is  accompanied  by 
effusion  of  coagulated  blood,  mucus,  or  the  effects  of  ulceration,  corrosion, 
or  destruction  of  the  coats  of  the  stomach,  we  may  assume  that  it  was 
the  result  of  a  vital  process.  In  such  cases,  if  there  be  doubt,  the  well- 
known  effects  of  irritant  poisons  upon  other  organs,  notably  the  liver 
and  kidneys,  should  help  the  solution  of  the  problem,  and  at  all  events  a 
properly  made  chemical  analysis  of  the  \dscera  should  absolutely  deter- 
mine the  question.  A  delay  in  expressing  an  opinion  till  the  facts  are 
definitely  ascertained  can  do  no  possible  harm,  while  the  opjiosite  course 
might  involve  the  physician  in  an  awkward  dilemma  at  a  later  period. 

Another  point,  which  will  be  of  service  in  the  differential  diagnosis 
of  irritant  poisoning  during  life,  and  the  reddening  of  the  mucous  mem- 
brane of  the  stomach  after  death,  is  that  this  redness  will  be  observed 
in  all  the  other  viscera  as  well.  It  is  especially  noticeable  in  the  mem- 
branes which  naturally  have  no  color.  The  deep  staining  of  the  aorta 
and  of  the  respiratory  canals  is  an  instance  in  point.  It  is  true,  however, 
that  Trouseau  and  Boget  succeeded  in  producing  the  appearances  of  true 
inflammation  upon  the  bodies  of  the  dead,  so  far  as  these  appearances 
consisted  in  the  injection  of  the  vessels  rather  than  the  general  dyeing 
of  the  parts. 

As  a  consequence  of  the  progress  of  putrefaction  the  blood  becomes 
fluid,  and  the  action  of  the  gases  may  change  its  position  to  the  extent 
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that  it  may  be  forced  from  the  cavities  of  the  heart,  where  it  was 
lai^  quantity  at  the  time  of  death.  It  is  propelled  toward  the  ca 
ilhmes,  and  {pves  to  the  external  portions  of  the  bodies,  seen  some  wee 
after  death,  a  diffuse  redness  differiug  from  the  early  post-mortem  d 
coloration ;  mid  tliis  rednesR  is  accompanied  by  a  looseness  of  the  eiitic 
wliich  presents  a  sort  of  blistered  appearance.  Moreover,  this  diKcoI< 
ation  affects  the  true  skin,  uud  the  subcutaneous  areolar  tissue  is  bath 
in  reddish  Herum,  and  the  l)uiik  [>art  of  the  scalp  presents  an  appesrau 
appropriately  compai-ed  by  Ogston  to  red-currnnt  jelly. 

In  the  cases  which  I  have  obser\'ed  I  have  found  tiiat  the  suf^gestio 
ino^le  by  Ogston  are  of  much  value :  namely,  that,  first,  in  _po»t-morte 
redness  tlie  color  is  limited  to  the  coui'se  of  the  vessels,  while  in  luflai 
matory  redness  tlie  parts  ai-ound  the  vessels  pai-take  niore  or  Ies8  of  t 
coloration ;  and  second,  that  in  inflammatory'  redness  tlie  color  is  usual 
limited  to  the  inflamed  membrane,  while  in  the  i-edness  from  putrefacti< 
the  color  pervades  the  whole  of  the  tissues  of  the  part. 

It  is  true  that  aside  from  obvious  chancres,  such  sa  the  presence 
clots,  tumors,  or  abscesses,  the  brain  ^vos  on  examination  verA'  Uttle  th 
is  of  absolute  dia^rnostic  value,  especially  in  the  matter  of  differentiatii 
between  inflanimatoiy  and  ]>utrefa*'tive  alteration.  Tliere  is  somethii 
in  favor  of  tlie  assumption  of  inflammatory-  change  if  the  appearanc 
are  found  at  the  superior  portion  of  the  ijraiu  instead  of  at  the  l»a4 
where,  if  the  body  has  remained  in  the  usual  position,  there  would 
likely  to  be,  from  obrioua  conditions,  the  greatest  amount  of  coloratii 
in  a  Irication  provided  with  the  mat'Crial  favoring  a  more  rapid  dt.'coi 
position  and  eoh)r  change. 

If  an  individual  tract  of  the  mucous  membrane  of  thelari-nx  Ix"  aloi 
considerttd,  there  might  be  difficulty,  as  Casper  has  poiutell  out,  in  d: 
tinguishing  between  the  effet^ts  of  a  laryngitis  and  a  i>ost-inortein  stai 
ing,  or  the  effects  produced  in  death  by  drowning.  After  all,  att«ntu 
to  the  collateral  appearances  and  the  histoiy  of  the  ease  should  ordiuari 
be  suflfieieiit  to  determine  the  question. 

The  fact  that  the  contents  of  the  gall-bladder  may  transude  throu] 
tlie  coats  of  the  duodenum  and  even  of  the  stomach,  and  thus  prese 
ap]^)earances  simulating  those  produced  by  the  swallowing  of  nitric  ac 
during  life,  is  not  of  gi-eat  moment,  iuawmuch  as  the  great  ehang 
neeeBSiirily  pniduced  in  the  mouth  and  cest)phagns  by  swallowmg  ac 
would  pi-event  any  en-or  in  diagnosis. 

Effusion  of  fluid  into  the  c-avities  of  the  body  is  a  furihei-  effect 
puti-efaction.  The  blood  femients,  becomes  full  of  bubbles,  and  \»  drivi 
onward  toward  the  capillai-ies,  and  ultimately  to  the  place  where  it  met 
the  least  resistance.  In  the  serous  cavities  will  be  found  blood-tin^ 
seruin  in  greater  or  less  <|uantity.  The  amount  is  usually  less  in  t 
peritoueal  cavity  than  in  the  pleural.  The  odor  is  distinc^  and  the  ool 
browniidi  re<l.  Tliis  effusion  is  seldom  met  with  in  the  earlier  period  aft 
death,  proltably  lu-ver  during  the  first  week — except  in  eases  of  dea 
from  heart  disease  with  pulnionaiy  oedema  and  eases  of  death  fro 
dromiing — and  usually  not  till  after  the  lapse  of  several  weeks. 

Parts  tliat  have  l>een  affected  with  gangrene  in  the  living  and  pai 
that  have  Ix^n  the  seat  of  seveix'  injury  puti-efy  more  rapidly  tliau  tlm 
whic:h  have  not,  and  post-mortem  putrefaction  may  easily  simnlate  t 
ajiiiearance  of  gangrene  in  the  living.     In  sucli  cases  caution  should 
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observed  in  giving  an  opinion.  Testimony  of  those  who  have  seen  the 
condition  of  affairs  in  the  person  while  alive  would  he  eoiiehisive,  and  if 
no  other  part  of  the  limb  was  in  a  state  of  putrefaction,  the  probabilities 
woiUd  favor  the  theory  of  gangivne  during  life ;  but  even  then  allowance 
should  be  made  for  the  more  rapid  putrefaction  of  wounde<l  parts. 

Any  confusion  which  might  arise  as  to  the  origin  of  the  fluids  found 
in  the  cavities  of  putrefied  bodies  will  be  avoided  if  attention  be  paid  to 
the  character  of  the  fluid,  its  homogeneity,  its  freedom  fi-om  pus,  lymph,  or 
false  membranes,  and  its  color,  which  is  not  so  dark  as  that  of  putrefyhig 
blood.  It  does  not  sc»em  necessaiy  here  to  speak  of  the  changes  produced 
in  the  body  after  death  by  purely  adventitious  means,  such  as  the  wounds 
made  by  the  stiikiug  of  the  body  against  haixl  substances  while  floating, 
or  the  ravages  of  marine  animals,  or  the  gnawing  of  squinvls  or  rats, 
which  often  leave  well-defined  marks  of  then*  attacks  upon  the  bodies  of 
those  exposed  in  fields  or  even  in  the  dead-houses  of  cities. 

The  rapidity  Avith  which  decomposition  occurs  varies  considerably, 
acconling  to  several  factors  which  may  obtain.  It  is  favoivd  by  high 
temperature,  by  moisture,  as  exemplified  in  the  cases  of  the  dropsical 
and  the  decay  of  the  upper  portions  of  the  bodies  of  the  drowned,  by  fi'ee 
access  of  air,  absence  of  clothing,  previous  injuries,  sudden  death,  acute 
diseases,  especially  those  of  a  septic  chai-a(?ter,  cori)idence,  and  i)ossibly 
by  the  cause  of  death  having  been  poisonous  gases  or  animal  poisons. 
Whether  prussic  acid  favors  rapid  decomposition,  as  claimed  by  some 
authoi*s,  or  not,  I  cannot  say  fuilher  than  that  in  the  few  cases  whi(;h 
have  come  under  my  personal  observation  thei*e  was  no  perceptible  in- 
crease in  the  rapidity  of  decomposition  within  the  firet  three  days,  as 
com])ared  with  that  of  cases  of  death  from  other  causes. 

On  the  other  hand,  decomposition  will  be  I'etartled  by  low  temperatiu-e, 
or  verj'  liigh  temperature  where  the  body  has  been  thoroughly  cooked 
and  chamnl.     Also  profuse  hemoiThages,  which  diminish  the  amoimt  of 
fluid  in  the  body,  tend  to  retard  decomi)OsitioiiiX-C'ontinued  immersion 
in  water  and  burial  in  a  deep  grave jby  keeping  the  ])ody  at  a  low  tem- 
perature, also  retard  putrefaction,  mough  the  process  of  de<.*(miposition 
goes  on  with  the  greatest  rapidity  after  tlie  lK)dy  has  ])een  removed  from 
such  siUTOundings^-'^Burial  soon  after  death,  and  burial  in  dory  sand  or  • 
earth  and  in  diy,  elevated  ground,  is  said  to  retard  decomposition.     This  I 
does  not  corresiK)nd  with  my  observations  in  a  few  cases  of  exhumation^  J 
neither  does  the  claim  that  nitrogen  gas  and  the  residuum  of  air  in  ah*- 
tight  coffins  retard  decomposition,  r  Certain  poisons,  esi)ecially  arsenic 
and  alcohol,  are  claimed  to  render  the  body  less  liable  to  rapid  jmtrefac- 
tion.     I  have  found  that  the  cases  of  dejith  from  acute  and  chronic  alco-  ; 
holic  poisoning  differ  in  rax)idity  of  decomposition  very  little  from  those  , 
of  death  from  other  causes ;  if  there  has  been  a  difference,  it  is  that  the  " 
bodies  seem  to  det*Ay  with  rather  greater  rapidity  than  the  bodies  of 
those  where  death  has  resulted  fi-om  various  natural  causes,  which  seems 
only  reasonable  when  the  changes  produced  in  the  body  by  alcoholic 
narcosis  are  considered. 

I  may  say,  in  this  connection,  that  the  most  rapid  and  repidsive  con- 
dition of  putrefaction  which  I  have  seen,  a  case  where  the  l>otly  was 
largely  liquefied,  was  that  of  a  man  who  had  died  of  arsenic  poisoning, 
where  tlie  dnig  had  been  administered  in  pretty  large  doses  for  a  period 
of  several  da  vs.  and  where  the  bodv  had  been  buried  in  di'\',  elevated  soil  in 
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a  nominally  air-tight  casket,  and  afterward  exhumed  and  trtuiflported  tW' 
days  before  examination.  Of  course,  leanness — and  old  age,  which  favor 
leanness — (aside  from  dropsical  conditions  or  corpulence),  favors  slo\ 

Eutrefiictiou  by  the  absence  of  an  exf^ess  of  those  fluids  which  uatnrall: 
asten  this  pi-ocess.  Since  writing  the  alx>ve  I  have  had  occasion  to  ex 
amine  the  body  of  a  man  exlinmed  after  a  burial  of  eight  weeks.  Thi 
cause  of  deatli  was  oi'ganic  disease  of  the  heart.  This  body  was,  in  gen 
eral,  in  a  very  good  state  of  preser\'ation.  Chiefest  to  be  noted  were  tin 
large  spots  of  mold  upon  the  cheeks  and  chin  and  forehead,  while  thi 
orbits  were  filled  with  a  white  flidfy  mold  presenting  quite  a  contras 
to  the  greenish  tinge  of  the  mold  elsewhere.  Tliere  were  some  vesicle: 
as  large  as  an  English  walnut  upon  the  flanks,  purplish  in  color  and  f«l 
of  senun,  but  slightly  tinged.  The  brain  was  quite  soft,  but  preser^-et 
its  form  and  permitted  of  sections  with  a  thin,  very  sharp  knife,  and  th< 
different  structures,  as,  for  instance,  the  corpora  striata,  were  in  conditioi 
to  be  fully  examined.  The  heart,  as  would  be  expected  of  an  orgai 
which  resists  decay  among  the  longest,  admitted  of  clear  discriminatioi 
between  the  effects  of  post-mortem  cliange  and  the  fatty  infiltration  whiel 
had  occurred  during  hfe.  The  scalp  was  mummified,  rendering  its  re 
moval  rather  more  difficult  than  usual ;  but  all  the  organs  were  m  a  bet 
ter  state  of  preservation  than  I  have  seen,  twenty-four  hours  after  death 
in  many  cases  of  eeptictemia,  where  the  body  had  been  kept  in  a  moder 
ately  eool  room. 

Various  forms  of  so-called  embalming  are  supposed  to  prevent  putr© 
factive  changes.  I  have  never  had  occasion  to  witness  the  condition  ol 
a  body  at  any  long  period  after  the  injection  of  the  ca^-ities  or  thf 
arteries  with  the  various  so-called  preservatives,  but  in  many  cases  I  havf 
noticed  that  putrefaction  proceeded  with  unusual  rapidity  after  this  pro 
cess,  while  in  none  have  I  seen  any  difference  in  the  putrefactive  changt 
between  the  embalmed  and  uon-erababned  during  the  iisnal  jjcrioc 
elapsing  between  death  and  burial.  Of  course,  much  may  depend  upoi 
the  kind  of  fluid  and  the  skill  of  the  operator ;  but  as  far  as  my  own  ex 
perience  goes,  this  process  of  embalming  tends  rather  to  the  obscurin| 
of  signs  of  death  from  poisoning,  and  the  pecuniary  advantage  of  th« 
undertaker,  than  to  anything  else. 

Any  consideration  of  the  sid>ject  of  putrefaction  would  be  iucom 
plete  without  allusion  to  a  change  which  occasionally  occurs  at  a  lon| 
period  after  death,  namely,  the  saponiiication  of  tlie  body,  or  the  forma 
tion  of  adipocere.  This  change  is  wholly  chemical,  and  consists  ia  thi 
union  of  the  fatty  acids  with  ammonia.  It  has  been  oftenest  observet 
in  bodies  that  have  lain  a  long  time  in  water  or  in  very  damp  soil,  when 
moisture  has  continuously  acted  upon  a  putrefying  corpse.  There  an 
some  other  con<Iiti<jns  under  which  adipocere  is  formed,  but  the  two  men 
tioned  are  the  only  ones  definitely  known.  Its  formation  to  any  eonsid 
erable  extent  usually  requires  a  long  time,  though  it  may  begin  to  form  ai 
a  rather  early  pericKl.  Casper  cites  the  ease  of  one  child  where  adipoeen 
was  obsen-ed  after  the  interval  of  only  three  weeks,  and  of  another  chile 
where  it  was  noted  after  a  perio<l  of  only  thirteen  weeks ;  but  usually  i 
period  of  three  to  four  months  in  the  water,  or  of  six  months  in  mois 
earth,  is  requin'd  l«^f()re  this  saponification  occurs.  It  is  not  necessan 
that  so  long  a  period  as  many  years  should  elapse  l^efore  it  is  formed 
as  was  at  one  time  supposed. 
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Adipocere  is  a  fatty  substance,  generally  of  a  yellow  color,  occasion- 
ally of  a  pure  white.  It  is  unctuous  or  soapy,  brittle,  and  soft  to  cut.  It 
melts  at  different  degrees  of  temperatui'e,  some  requiiing  no  more  than 
200°  F.  As  it  is  due  to  the  checking  of  the  colliquative  putrefaction,  it 
occurs  more  readily  in  the  bodies  of  fat  people  than  in  the  lean,  and 
children  present  the  change  more  readily  than  do  adults.  In  addition 
to  the  value  of  this  condition  as  an  indication  of  the  length  of  time  that 
has  elapsed  since  death,  it  is  of  importance  to  bear  in  mind  a  fact  to 
which  Glints  has  called  attention,  namely,  that  adipocere  is  always 
greater  in  volume  than  the  total  amoimt  of  fat  preexisting  in  the  body, 
and  therefore  in  weighing  the  ])ody  of  a  new-bom  child  for  the  purpose 
of  ascertaining  the  age  allowance  must  be  made  for  the  difference. 

This  saponification  of  the  body  has  also  been  termed  mummification, 
but  as  true  mummification  is  essentially  different  from  the  chemical  pro- 
cess by  which  adipocere  is  formed,  the  terms  should  not  be  used  as  if  in- 
terchangeable. 

True  mummification  consists  in  the  rapid  evaporation  of  the  watery 
constituents  of  the  body.  This  change  is  favored  by  very  high  temperar 
tures  with  great  dryness  of  the  atmosphere,  and  by  atmospheric  draught. 
In  this  dried  state  the  soft  parts  are  retained,  and  the  features,  though 
distorted,  are  preserved,  and  present  a  rusty  brown  color.  The  int'Cmal 
organs  have  partly  disappeared,  or  are  blended  together  so  as  not  to  be 
distinguished  from  one  another,  and  they  present  an  odor  more  like 
cheese  than  that  of  a  putrefying  body. 

Whether  occupation  has  any  effect  on  the  process  is  not  known,  in 
spite  of  the  assertion  of  the  Fu'st  Clown  in  "  Hamlet,''  that  "  a  tanner 
will  last  you  nine  year."  It  must  be  admitted  that  his  assertion  that 
"  your  water  is  a  sore  decayer  of  your  whoreson  dead  body  "  is  confirmed 
by  medico-legal  observation. 

At  aU  events,  the  value  of  the  process  of  mummification  to  the  medi- 
cal jurist  is,  as  Casper  says,  practically  confined  to  the  question  of  the 
mummification  of  the  umbilical  cord  in  the  new-bom  and  the  mummifi- 
cation occurring  in  bodies  after  arsenic  poisoning. 

Chronological  Order. — Though  it  doubtless  is  tme  that  the  medical 
jurist  should  never  refuse  to  perform  an  autopsy,  irrespective  of  the  time 
that  has  elapsed  after  death,  it  is  well  to  consider  what  the  relative  order 
of  change  is,  in  order  that  the  probability  of  obtaining  any  satisfactory 
data,  either  as  to  the  cause  of  death  or  any  other  ante-mortem  conditions, 
may  be  properly  estimated.  It  is  well  known  that  certain  organs  resist 
decay  much  longer  than  others ;  and  in  a  body  where  there  would  be  no 
possibility  of  determining  whether  the  cause  of  death  may  have  been 
natural,  like  tj'phoid-fever,  or  a  poison,  like  hydrocyanic  acid,  it  might 
still  be  possible  to  determine  the  sex  by  the  discovery  of  a  uterus  or 
a  prostate  gland,  or  to  determine  the  question  of  pregnancy  in  the 
female.  Even  in  the  bodies  of  those  dead  for  a  number  of  years,  though 
pathological  changes  are  no  longer  to  be  perceived,  yet  the  remains  may 
afford  proof  of  the  presence  of  some  of  the  mineral  poisons  in  the  debris. 

Therefore  the  chronological  order  of  the  phenomena  of  putrefaction 
in  the  internal  organs  deserves  especial  attention.  There  is  practically 
little  difference  among  authors  as  to  this  order.  First  to  present  the 
changes  of  putrefaction  are  the  trachea  and  laiynx.  Whether  due  to 
the  access  of  atmospheric  ah*  or  to  imbibition,  it  is  certain  that  in  from 
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three  to  five  days  in  summer,  and  six  to  eight  in  winter,  the  trachea  as- 
sumes in  its  mucosa  a  uniform  dirty  cherry-red  or  brownish-red  discolor- 
ation without  vascular  injection.  This  color  is  to  be  differentiated  from 
that  bright  color  which  obtains  in  cases  of  death  from  asphyxia  or  from 
larv'ngitis.  But  in  these  cases  botli  the  history  of  the  case  and  the  period 
after  death  at  which  the  examination  is  made  will  help  to  determine  the 
question.  As  putrefaction  goes  on  the  mucous  membrane  becomes  olive- 
green  and  the  cartilages  sepai*ate  from  one  another,  but  months  ela{>se 
before  they  disappear. 

Next  in  order  come  the  brains  of  new-bom  children  and  those  under 
one  year  of  age.  The  contents  of  the  cranium  of  these  children  are  very 
soft,  the  access  of  air  is  easy,  and  they  are  not  affected  by  those  changes 
in  consequence  of  modes  of  life  wliich  sometimes  render  the  brains  of 
adults  more  dura})le,  as  in  the  case  of  extensive  supplanting  of  cerebral 
matter  with  connective  tissue  granulations,  and  their  subsequent  contrac- 
tion, which  is  so  often  observed  in  the  brains  of  chronic  alcoholic  subjects. 

The  stomach  putrefies  at  a  very  early  period,  generally  in  five  to  six  days, 
the  traces  of  the  change  being  obsen^ed  in  a  dirty  red  color  at  the  fundus, 
and  this  color  is  at  fii'st  noted  in  isolated  patches  and  on  the  posterior  wall, 
rapidly  appearing  afterward  on  the  anterior,  and  then  fading  into  a  dirty 
gray  with  patches  of  blaek,  while  later  the  coats  become  softened.  Next 
in  order  of  putrefaction  are  the  intestines,  and  the  changes  oexjurring 
there  are  similar  to  those  which  have  been  mentioned  as  happening 
in  the  stomach.  The  change  caused  by  bile-staining  has  already  been 
mentioned.  The  intestines  eventually  burst  and  discharge  their  contents, 
and  finally  become  a  pultaceous  mass. 

The  spleen  is  said  to  resist  decay  longer  than  the  organs  just  men- 
tioned, but  it  is  certain  that  it  softens  ver^"  quickly,  and  especially  in 
cases  of  septicemia.  It  softens  with  the  gi'eatest  rapidity,  and  may 
become  almost  liquefied  in  some  cases,  while  in  others  it  assumes  a  steel- 
gray  color  with  rather  more  consistency. 

If  fairly  free  from  fat,  the  mesentery  and  omentum  resist  putrefaction 
for  a  period  of  several  weeks,  but  the  process  is  somewhat  accelerated  if 
they  are  very  fat. 

In  new-born  children  th^  liver  begins  to  putref\'  earlier  than  the  liver 
of  an  adult,  which  may  be  found  pretty  well  preserved  several  weeks  af t^r 
death.  I  have  seen  it  in  a  fair  state  of  preservation  at  a  period  six  weeks 
after  death.  The  convexity  shows  the  greenish  change  first,  which  event- 
ually per\'^ades  the  Avhole  organ,  and  as  time  passes  the  organ  becomes 
moi*e  and  more  pultaceous.  The  gall-bladder  remains  for  a  much  longer 
time  recognizal>le. 

The  brain  of  an  adult  shows  the  change  of  putrefaction  first  at  the 
base,  and  a  greenish  color  pervades  the  whole  organ ;  but  the  color  is  not 
so  pronounced  as  elsewhere,  at  all  events  at  the  earlier  stages.  The  color 
is  more  of  an  ashy  gi'ay,  and  the  brain  retains  this  color  even  after  it 
has  become  very  soft,  even  to  the  point  of  almost  liquefaction.  I  liave 
never  observed,  as  a  i*esult  of  putrefaction,  the  reddish  pulpy  condition 
which  is  to  be  observed  at  a  very  early  period  in  the  brain  of  the  new- 
bom,  although  that  such  a  condition  may  be  found  cannot  be  doubted, 
as  it  has  been  observed  by  many  writers  on  the  subject.  The  brains 
which  have  been  seen  by  me  when  they  had  airived  at  a  condition  of 
putrefaction  have  been  cases  examined,  at  the  farthest,  three  months 
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after  death.  These  were  uniformly  gray  and  soft,  some  even  to  lique- 
faction ;  and  I  admit  that  it  does  not  seem  clear  to  me  where  these  partic- 
ular brains  were  to  get  the  tinge  of  red  at  any  subsequent  period,  which 
Casper  says  putrefying  brains  do  months  after  death. 

The  heart  and  lungs  begin  to  putrefy  at  pretty  nearly  the  same  time. 
The  heart  will  be  found  empty  of  blood  and  somewhat  shriveled,  the  peri- 
cardial fluid  will  have  evaporated,  but  still  the  heart  muscle  will  be  clearly 
recognizable,  and,  in  general,  permitting,  months  after  death,  and  long 
after  the  other  organs  mentioned  have  passed  beyond  I'ecognition,  a  pretty 
good  idea  to  be  formed  as  to  anv  pathological  change.  The  same  is  true, 
in  a  measure,  of  the  lungs.  The  structure  may  be  demonstrable,  and  a 
differentiation  between  gray  hepatization  and  putrefactive  change  may 
be  possible  many  weeks  after  death.  The  diaphragm  is  a  muscular 
structure  like  the  heart,  capable  of  resisting  decay  for  a  long  time ;  but 
the  organ  which  presents  the  greatest  resistance  to  putrefactive  change 
is  the  uterus.  This  will  be  foimd  intact  after  the  destruction  of  Ihe 
external  genitals.  Casper  cites  a  case  of  an  adult  whose  body  was  in  a 
very  advanced  state  of  putrefaction,  and  which  had  lain  in  a  privy  vault, 
a  condition  favoring  rapid  decomposition,  for  nearly  ten  months,  where 
the  uterus  was  of  a  bright  red  color,  firm  to  feel  and  cut,  its  form  per- 
fectly normaUand  recognizable. 

Though  I  do  not  find  it  mentioned  by  any  writer,  and  have  not  had 
opportunity  to  make  any  observation  in  the  matter  myself,  it  is  probable 
that  the  prostate  gland,  also,  like  the  heart  and  uterus,  long  resists  decay, 
a  not  unnatural  conclusion  when  its  dense  structure  is  considered.  Its 
examination  at  a  late  period  after  death  would  only  have  a  medico-legal 
value  where  it  was  necessary  to  determine  the  sex  in  a  mutilated  body. 

In  conclusion,  it  is  worth  while  to  present  a  risumi  of  periods  at 
which  some  idea  of  the  time  that  has  elapsed  since  death  may  be  gained 
from  external  inspection,  as  stated  by  Casper. 

(1)  The  greenish  discoloration  of  the  abdomen  and  the  softening  of 
the  eyeballs  indicate  that  the  person  has  been  dead  from  twenty-four  to 
seventy-two  hours. 

(2)  After  three  to  five  days  the  green  discoloration  has  become  deeper, 
and  has  extended  over  the  entire  abdomen,  including  the  genitals ;  while 
similar  patches  have  begun  to  appear  on  other  parts,  especially  the  back, 
lower  extremities,  neck,  and  sides  of  the  chest. 

(3)  In  about  eight  days  the  greenish  patches  have  coalesced  and 
changed  to  a  reddish  green,  gaseous  products  have  become  developed  in 
the  abdomen,  the  cornea  has  become  concave,  the  spliincter  ani  has  re- 
laxed, and  the  ramifications  of  the  subcutaneous  veins  can  be  traced  on 
the  neck,  breast,  and  limbs. 

(4)  After  fourteen  or  twenty  days,  blisters  have  appeared  upon  the 
skin,  and  the  development  of  gases  has  become  general,  distending  the 
whole  body. 

(5)  Lastly,  after  this  period  it  is  impossible  to  determine  the  date  of 
the  decease. 

These  data  refer  to  bodies  exposed  to  the  atmosphere,  and  it  is  as- 
sumed that  the  mean  temperature  between  summer  and  winter  was  main- 
tained. Of  course,  from  what  has  been  said,  it  will  l>e  imderstood  that 
these  data  must  be  much  modified  by  a  different  condition  of  things ;  but 
as  a  general  rule  Casper  holds  that  a  body,  after  Ijdng  in  the  open  air 
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for  a  week  (or  a  month)  at  a  tolerably  similar  average  temperature,  cor- 
responds in  its  degree  of  putrefaction  to  that  of  a  body  lying  in  the  water 
twice  as  long,  or  after  lying  in  the  earth  in  the  usual  manner  for  a  period 
eight  times  as  long  (eight  weeks  or  months). 


DEATH  BY  SUFFOCATION. 

Death  by  suffocation  is  due  to  the  complete  arrest  of  the  respiratory 
functions,  and  the  consequent  interruption  of  that  exchange  of  the  gases 
of  the  ext<*rnal  air  and  the  blood  gases  of  the  lungs  which  is  necessary 
for  the  life  of  the  individual,  the  object  of  respiration  being  to  supply 
the  oxygen  necessaiy  for  tissue  metabolism,  and  to  remove  flie  carbonic 
acid  fomied  in  the  bcniy. 

Suffocation  is  produced  in  two  ways — either  mechanically,  by  dis- 
turbing or  destroj'ing  the  pulmonary  mechanism,  or  djTiamically,  by 
depriving  the  blood  of  tbe  influence  of  oxygen. 

The  first  class  includes :  (a)  injiuy  to  the  chest  waUs,  or  prevention 
of  their  movement  by  crushing  by  weights,  or  pressure  in  crowds,  or 
being  buried  alive  in  sand-pits,  hay,  etc.,  or  by  tlie  falling  of  walls  of 
buildings ;  (&)  any  cause  operating  on  the  mouth  and  nose  and  throat 
exteniall3%  such  as  covering  the  face  with  bedclothes  or  plasters,  or  ex- 
ternal compression  of  the  throat,  or  a  cause  operating  on  tJie  throat., 
windpipe,  and  air-passage  internally,  such  as  blocking  them  up  with 
food  and  plugs  of  various  kinds.  Disease  itself  may  furuisli  another 
cause  of  suffocation,  such  as  the  complete  obstruction  of  the  lar^'nx  in 
diphtheria,  oedema  of  the  glottis,  or  acute  larj^ngitis. 

The  second  class,  which  operates  dynamically,  includes  tlie  breathing 
of  irrespirable  and  poisonous  gases,  though  in  the  case  of  carbonic  oxide 
and  sulphureted  hydrogen  poisoning  the  death  is  not  due  to  asph^-xia, 
but  to  the  direct  interference  with  the  oxj'gen-carrying  function  of  the 
blood-cor|)uscles. 

It  will  be  proper  first  to  consider  the  phenomena  of  asphyxia,  which 
are  usually  divided  into  several  stages. 

During  the  first  there  is  hj'perpnoea,  the  respirations  being  more 
freciuent  and  labored,  the  extraordinary  muscles  of  inspiration  and  ex- 
piration being  used.  Next  the  condition  of  dyspnoea  is  rapidly  produced. 
The  oxygen  of  the  Wood  is  used  up.  The  venous  blood  resiUting  circu- 
lates in  the  medulla,  and  causes  violent  respirations  by  stimulating  the 
respiratory  center.  This  stage  usually  lasts  about  one  minute,  and  gives 
place  to  the  second  or  convulsive  stage,  in  whi(»h  the  inspiratory  muscles 
are  less  active,  but  the  expiratoiy  muscles  are  veiy  violently  agitated 
and  the  wliole  muscular  system  becomes  convulsed,  the  convulsions  being 
due  to  the  stimulation  of  the  resi)iratorj-  center  by  tlie  venous  blood. 
This  st4ige  is  short,  and  is  succeeded  by  the  third  stage,  that  of  exhaus- 
tion, the  respiratoiy  centei*s  being  now  paralyzed  by  the  venous  blooil. 
Consciousness  is  abolished,  the  pupils  of  the  eyes  are  widely  dilated,  the 
muscles  flaccid,  reflex  acts  are  suspended,  and  the  only  signs  of  life  are 
a  few  feeble  insi)iratory  efforts  at  longer  and  longer  intei^vals.  At  last, 
as  the  venous  blood  circulates  in  the  spinal  cord  the  extremities  and 
trunk  are  extended,  there  is  one  last  long  gasp,  and  breathing  entirely 
ce^ases.    After  this  stage  the  heart  becomes  paralyzed,  partly  by  over- 
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distention  and  partly  by  the  action  of  the  venous  blood  on  its  walls,  the 
pulse  is  imperceptible,  and  the  heart  stops  a  few  seconds  after  the  cessa- 
tion of  respiration.  The  whole  series  of  phenomena  lasts  from  three  to 
five  minutes,  tlie  third  stage  being  the  longest. 

The  post-mortem  appearances  in  death  from  asphyxia  are  generally 
well  marked.  The  right  side  of  the  heart,  the  pulmonary  artery,  the 
vena  cava,  and  the  veins  of  the  neck  are  all  engorged  with  blood.  The 
left  side  is  comparatively  empty.  The  blood  is  fluid  and  almost  black, 
nearly  all  of  the  hiemoglobin  being  reduced,  while  ordinary  venous  blood 
contains  some  oxyhaemoglobin.  The  bmin,  liver,  and  walls  of  the  intes- 
tines and  the  kidneys  are  full  of  black  fluid  blood.  The  mucosa  of  the 
larynx  and  trachea  are  injected,  and  the  lungs  engorged  with  dark  fluid  ' 
blood.  Such  are  the  appearances  in  death  from  asphyxia  from  whatever 
cause.  Let  us  now  consider  the  appearances  which  are  generally  present 
in  death  from  suffocation,  and  are  especially  characteristic  of  this  form 
of  death. 

In  some  cases  of  death  by  suffocation  the  post-mortem  appearances 
may  differ,  inasmuch  as  the  immediate  cause  of  death  may  be  something 
other  than  asphyxia.  If  the  larynx  is  suddenly  constricted  or  blocked,  the 
death  is  very  sudden,  and  there  is  no  time  for  the  production  of  all  the 
phenomena  of  asphyxia,  inasmuch  as  the  suddenness  with  which  the  lar^oix 
and  trachea  sometimes  become  impervious  causes  such  a  shock  as  to  result 
in  a  very  speedy  death,  the  neuro-paralysis  of  Casper.  We  have,  tlieref  ore, 
to  consider  those  cases  by  which  shock  has  modified  or  shortened  the  mani- 
festations of  death,  and  the  alteration  in  the  post-mortem  appearances 
which  are  the  consequence  of  this  modification.  The  face  may  be  pale 
or  present  a  dusky  violet  tint,  the  eyes  are  congested,  with,  sometimes, 
protruding  eyeballs,  the  tongue  is  sometimes  clenched  between  the  teeth 
and  protrudes,  and  is  sometimes  behind  the  teeth.  The  mucosa  of  the 
larynx  and  trachea  ai'e  invariably  injected.  The  lungs  may  or  ma}''  not 
be  congested,  and  sometimes,  as  quoted  by  Taylor,  one  lung  may  be  con- 
gested and  the  other  not.  Tardieu  says  the  lungs  are  of  a  reddish  color, 
sometimes  pale,  not  distended,  and  only  congested  posteriorly.  One  sig- 
nificant sign,  especially  in  smothering,  observed  in  the  lungs  is  the  pres- 
ence of  small  subpleural  ecchymoses.  They  vary  in  size  from  a  pin's 
point  to  a  lentil,  in  number  from  five  or  six  to  a  considerable  number, 
and  are  due  to  small  effusions  of  blood  fi*om  ruptured  blood-vessels. 
These  ecchymoses  are  said,  however,  to  l^e  f oimd  in  cases  of  death  from 
asphyxia  other  than  those  by  suffocation,  though  admittedly  more  fre- 
quent in  the  latter.  (Legroux,  Ann.  (VHy^iene,  1878,  vols.  i.  and  ii., 
pp.  174,  335.)  They  have  also  been  seen  in  new-bom  children  who  have 
never  breathed.  However,  Casper  explains  this  point  by  saying  that 
"  should  the  exchange  of  gases  necessary  for  the  child's  life,  which  takes 
place  in  the  placenta,  be  interrupted  by  a  separation  of  the  placenta,  or 
by  pressure  on  the  umbilical  cord,  or  by  the  death  of  the  mother,  then 
the  child  makes  instinctive  respiratory  movements  in  order  to  maintain 
this  exchange,  and  so  these  congestions  and  ecchymoses  are  found  to 
occur  even  in  the  uterus."  These  ecchymoses  are  seen  in  other  parts 
than  the  visceral  pleura?,  and  in  one  remarkable  case  of  death  by  smoth- 
ering, which  happened  in  the  writer's  experience,  the  ecchymoses  were 
scattered  over  the  visceral  pericardium,  over  the  surface  of  Uie  liver,  and 
markedly  over  both  kidneys  as  well  as  on  the  lungs. 
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Both  Tardieu  and  Ogston  noticed  such  ecchymoses  on  the  surface  of 
the  neck;  and  Ogston  has  seen  them  on  the  thymus  gland  and  pericra- 
nium. The  more  rapidly  suffocation  takes  place,  the  more  marked  are 
these  ecchymoses,  and  sometimes  in  addition  to  these  signs  there  are  rupt- 
ures of  the  air-cells  and  emphysematous  patches  on  the  anterior  portion 
of  the  lungs. 

There  is  generally  a  Uttle  bloody,  frothy  mucus  in  the  air-passages. 
It  is  obvious  that  as  the  appearances  here  described  are  also  found  in 
other  forms  of  death  we  must  not  lay  too  much  stress  on  any  single 
one,  but  consider  it  as  one  point  only  in  the  determination  of  the  cause 
of  death.  The  presence  of  ecchymoses  on  the  suiface  of  the  lungs  would 
justify  an  opinion  that  death  was  due  to  suffocation  in  the  absence  of 
other  signs,  especially  wlien  it  is  remembered  that  they  are  most  marked 
in  the  more  rapid  deaths  from  this  cause. 

We  may  not  find  the  heart  greatly  engorged  with  the  black  fluid  blood 
of  asphyxia,  for  in  cases  of  sudden  death  from  shock  the  organ  may  be 
flaccid  and  nearly  empty,  the  action  ha\dng  ceased  in  diastole.  In  such 
cases  tlie  other  organs  would  not  be  markedly  hyperaemic. 

There  are  some  external  appearances  seen  in  death  from  suffocation, 
though  common  also  in  death  from  convulsions,  and  these  are  the  car- 
popedal  contractions,  the  tliimibs  being  sti'ongly  opposed  and  flexed,  and 
the  fingers  flexed  over  them,  and  the  toes  showing  similar  contractions, 
with  only,  however,  slight  opposition  of  the  gi*eat  toes.  After  this  form 
of  death  rigor  mortis  is  said  to  be  slight,  or  to  rapidly  pass  off. 

In  a  terrible  catastrophe  which  occurred  in  Simderland  in  1883,  about 
two  hundred  children  lost  their  lives  by  suffocation.  By  the  accidental 
closing  of  a  door,  the  children,  pouring  doT^n  a  staircase  and  pushed 
from  behind,  trampled  on  those  in  front,  and  the  bodies  were  heaped  up 
to  a  height  of  several  feet.  The  same  appearance  was  seen  in  each  case, 
namely,  a  congested,  puffy  face,  purple  turgescence  of  the  vessels  of  the 
neck,  closed  eyelids,  protruding  eyeballs,  pupils  widely  dilated,  with 
bloody  froth  issuing  from  the  nose  and  mouth,  giving  the  appearance  of 
great  suffering  and  anxiety ;  yet  after  twenty-four  hours  much  of  this 
passed  off,  and  the  face  appeared  placid,  with  a  slight  smile  as  if  in  sleep. 

It  is  important  to  insist  on  tlie  fact  that  when  the  larj'nx  itself  is 
suddenly  occluded  or  compressed,  death  occurs  so  quickly  that  the  post- 
mortem appearances  described  above  are  not  so  pronounced. 

So  far  we  have  described  the  post-mortem  appearances  in  those  cases 
where  death  has  resulted  from  suffocation  by  mechanical  interference 
with  the  principal  organs  of  respiration,  the  lungs ;  for  although  the  skin 
is  classified  as  an  organ  of  respiration  by  physiologists,  yet  in  the  annals 
of  medical  jurispnidence  death  by  complete  obstruction  of  the  pores  has 
never  })een  recorded.  There  is  one  case  quoted  by  Foster  ij^hysiology)^ 
where  an  Italian  boy  was  covered  vnXYi  gold-leaf  to  represent  an  angel, 
and  died  a  few  minutes  after  the  whole  body  was  enveloped,  with  the 
signs  of  asphyxia. 

The  case  of  the  children  suffocated  by  crowding  in  a  narrow  stair- 
case, above  quoted,  is  a  good  illustration  of  the  signs  obser\^ed  after 
death  from  mechanical  compression  of  the  chest,  with  perhaps  the  addi- 
tional cause  of  vitiated  air. 

Other  instances  are  frequently  seen,  where  the  walls  of  a  building 
have  faUen,  or  where  people  have  been  buried  under  a  load  of  hay  or 
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straw.  In  the  famous  series  of  murders  by  Burke  and  Hare,  the  victims 
were  suffocated  by  fastening  a  plaster  tightly  over  the  mouth  and  nose 
while  in  a  state  of  intoxication.  The  bodies  were  then  sold  to  surgeons 
for  dissection. 

Smothering  is  that  form  of  suffocation  which  is  produced  by  closing 
the  external  apertures  of  the  lungs.  This  is  by  no  means  an  infrequent 
cause  of  death  of  infants  and  young  children,  sometimes  by  accident, 
sometimes  by  intent.  It  may  be  caused  by  wrapping  the  head  up  in 
shawls  or  clothing,  as  occiured  in  a  case  at  Ayr,  where  a  young  woman 
was  charged  with  the  murder  of  a  child  by  closely  investing  its  head  in 
a  shawl.  She  was  acquitted  on  the  defense  that  she  was  protecting  it 
from  the  cold.  In  large  cities  many  cases  come  under  the  notice  of  the 
medical  jurist  in  which  children  have  been  overlain  in  bed  and  suffocated 
by  the  breasts  or  body  of  the  mother  or  by  the  bedclothes.  In  three  cases 
described  by  Canton,  and  in  most  of  the  eases  seen  by  me,  the  features 
were  placid,  lips  congested,  eyes  slightly  prominent,  hands  clenched,  but 
no  ecchymosis  of  the  skin.  Internally,  the  lungs  were  congested,  and 
there  were  ecchymoses  over  pericranium,  pia  mater,  pleurae,  pericardium, 
and  thymus  gland. 

Homicide  by  suffocation,  except  in  the  cases  of  young  children  or 
those  helpless  from  disease  or  narcotics,  is  very  rare.  The  case  of  a 
nurse-girl  named  Norman,  fifteen  years  old,  quoted  by  Taylor,  is  worthy 
of  mention.  She  was  charged  with  the  murder  of  thi'ee  children  and 
the  attempted  murder  of  a  fourth.  The  three  children  showed  signs  of 
death  by  suffocation.  The  fourth,  a  boy  of  ten,  was  awakened  by  feel- 
ing the  girl  lying  upon  him  and  closing  his  mouth  and  nose  with  her 
hands,  and  this  was  probably  tlie  means  she  employed  in  the  other  cases, 
but  the  children,  being  younger  and  weaker,  could  not  resist  as  did  the 
boy. 

Accidental  suffocation  may  occur  in  people  helpless  from  iotoxica- 
tion  or  debility,  and  the  mouth  covered  over  or  the  throat  externally 
compressed.  I  am  indebted  to  Dr.  Hebbert  for  the  report  of  the  follow- 
ing cases — one  a  case  which  happened  in  London  in  1889,  and  known 
as  the  Poplar  mystery.  A  woman  was  found  dead  in  an  alley.  The 
post-mortem  signs  were  those  of  death  from  asphyxia.  The  larjTix 
was  much  congested,  and  both  aryepiglottic  folds  were  ecchymosed. 
Dr.  Hebbert  thought  that  the  death  was  due  to  compression  of  the 
throat  and  closing  the  mouth,  as  there  were  bruises  on  both  cheeks  and 
scratches  on  the  throat,  and  the  larynx  was  so  markedly  ecchymosed ;  but 
Mr.  Bond,  the  well-known  English  expert,  thought  the  compression  was 
caused  by  the  head  falling  forward  while  helplessly  drunk,  and  l)eing 
compressed  by  a  tight  collar.  And  though  the  jury  brought  in  a  verdict 
of  murder,  it  did  not  follow  that  Mr.  Bond's  opinion  was  wrong. 

The  cases  of  death  from  internal  occlusion  of  the  air-passages  are 
probably  mostly  accidental,  and  frequently  due  to  the  impaction  of  food 
in  the  glottis  or  larjTix.  In  these  cases  death  is  generally  very  sudden. 
A  case  of  this  nature  which  occurred  in  London  is  to  the  point.  The 
body  of  a  young  man  was  found  in  the  Thames,  but  there  was  no  e\i- 
dence,  on  section  of  the  body,  of  death  from  asphyxia  by  drowning.  On 
examining  the  lar^Tix  it  was  found  blocked  by  a  large  piece  of  partly 
cooked  potato,  and  some  smaller  pieces  were  in  the  trachea.  The  heart 
was  flaccid  and  nearly  empty,  and  the  lungs  uncongested,  so  it  was  con- 
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eluded  that  the  man  died  of  that  form  of  asphyxia  coming  under  the 
head  of  nerve  shock,  or  neuro-paralysis. 

Another  English  case  is  this  (Lancet^  1850,  voL  L,  p.  313) :  Two  men 
quarreled  and  fought,  and  fell  to  the  ground.  Two  nours  later,  one  of 
them,  rising  from  the  dinner-table,  was  taken  suddenly  ill  and  died  in 
a  few  minutes ;  the  other  was  accused  of  manslaughter,  but  the  post- 
mortem revealed  the  cause  of  death  to  be  suffocation  from  a  large  piece 
of  meat  wedged  in  the  throat. 

A  child  was  brought  into  the  Westminster  Hospital  in  the  second 
stage  of  asphyxiation.  Tracheotomy  was  immediately  performed,  but 
though  the  tube  was  inserted  no  air  passed  through,  and  the  child  died 
without  relief.  On  examining  the  body  the  larynx  was  found  to  be  filled 
up  by  the  wooden  end  of  a  whistle  to  which  a  thin  elastic  bag  was  attached. 
This  bag  was  in  the  trachea,  and  prevented  the  tracheotomy  tube  from 
passing  down.     Death  was  from  acute  suffocation. 

A  dangerous  practice  is  common  among  nurses,  who  give  little 
children  bags  filled  with  sugar  to  suck,  or  even  thrust  them  into  their 
mouths.  The  children  are  thus  gagged  and  respire  only  through  the 
nostrils,  and  if  these  become  obstructed  suffocation  might  casUy  r^ult. 

A  case  is  described  by  Littlejohn  which  illustrates  homicide  by  suffoca- 
tion. He  examined  the  body  of  a  woman  who  died  suddenly,  and  found 
the  cork  of  a  quart  bottle  tightly  wedged  in  the  larynx.  The  sealed  end 
was  uppermost,  and  the  opinion  was  tliat  it  was  forcibly  inserted  while 
the  woman  was  helplessly  drunk,  and  that  murder  was  deliberately  con- 
templated.    Her  ribs  were  also  fractured. 

The  following  case  illustrates  death  from  vitiated  air :  Two  years  ago 
three  children,  the  eldest  six  years,  were  playing  in  a  house  which  was  in 
process  of  construction.  The  workmen  had  gone  away,  and,  in  sport, 
these  children  entered  a  small  closet  beneath  a  sink,  which  had  sufficient 
space  to  barely  contain  them.  They  pulled  to  the  door  of  the  closet.  It 
fastened  with  a  spring  catch  which  could  only  be  opened  from  the  out- 
side. The  children  were  missed,  and  search  was  made  for  tiiem,  but 
they  were  not  discovered  for  many  hours.  When  discovered,  two  of  the 
children  were  dead,  and  the  third,  barely  alive,  was  resuscitated  with  con- 
siderable difficulty.  They  were  exposed  to  no  noxious  vapors,  and  the 
only  cause  appearing  was  the  vitiated  condition  of  the  air  caused  by  the 
exhaustion  of  the  oxygen  from  the  air  in  the  closet  by  their  own  respi- 
ration. 

Five  years  ago  I  had  occasion  to  examine  the  body  of  a  man  who  had 
died  with  the  following  history :  He  was  a  vigorous  laboring-man  who 
was  eating  his  dinner  hastily  in  a  public  restaurant,  when  he  was  noticed 
to  suddenly  turn  exceedingly  pale,  and,  rising  from  the  table,  imme- 
diately fell  to  the  fioor,  and  expired  within  less  than  two  minutes.  The 
autopsy  showed  very  great  cerebral  congestion  and  engorgement  of  the 
lungs.  There  was  no  froth  in  the  air-passages,  but  an  examination  of 
the  posterior  fauces  and  larj-nx  showed  the  presence  of  a  piece  of  beef- 
steak measuring  two  inches  by  one  and  a  half  inches,  without  the 
slightest  appearance  of  ha\dng  been  masticated,  and  which  served  as  a 
wedge  to  thoroughly  occlude  the  air-passages,  and  to  cause  death  by 
sudden  and  great  congestion  of  the  brain. 

A  clergyman  had  come  from  the  country  for  the  purpose  of  having  a 
comparatively  trifling  surgical  operation  performed,  and  was  advised  by 
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his  physician  to  be  etherized.  The  physician  had  neglected  to  caution 
him  about  dining  before  the  operation,  and  as  the  man  was  coming 
fairly  well  under  the  influence  of  the  anaesthetic  he  had  an  attack  of 
vomiting,  and  then  expired  almost  immediately.  In  this  case  the  autopsy 
showed  the  presence  in  the  larger  bronchi  of  two  pieces  of  asparagus 
stalk,  and  in  the  smaller  bronchi  whole  peas  mixed  with  some  fragments 
of  food ;  there  was  also  great  hyperjemia  of  the  brain  and  of  the  lungs, 
part  of  which  was  undoubtedly  due  to  the  effect  of  the  ether;  the 
death,  however,  resulted  entirely  from  the  prevention  of  the  entrance  of 
atmospheric  air. 

In  consequence  of  the  burning  of  a  tenement-house  in  the  city  of 
Boston,  a  number  of  Italians,  male  and  female,  adults  and  children,  per- 
ished. The  post-mortem  examination  of  these  bodies  showed  var}ing 
appearances.  In  some  there  was  extensive  charring  of  the  exterior  of 
the  body,  accompanied  by  numerous  vesicles  which  were  filled  with  serum ; 
distinctly  marked  bums  inside  of  the  mouth  and  intense  redness  of  the 
larynx  and  trachea,  but  without  any  marked  degree  of  cerebral  or  pul- 
monary hyperemia.  In  others  the  bums  were  few  in  number  and  slight 
in  degree,  but  the  larynx,  trachea,  and  bronchi  were  reddened  throughout, 
and  fine  particles  of  black  soot  were  found  even  as  far  as  the  base  of  the 
lungs.  The  lungs  were  highly  engorged,  and  there  was  marked  conges- 
tion of  the  brain.  In  the  first-mentioned  cases  death  was  undoubtedly 
due  to  the  effects  of  burning.  In  the  other  cases  death  was  due  to 
suffocation  by  the  inhalation  of  smoke,  and  was  not  influenced  in  any 
degree  by  the  bums  on  the  surface  of  the  body. 

The  term  "dynamical  asphyxia''  is  used  by  Casper  to  denote  those 
cases  in  which  death  is  brought  about  by  the  respired  air,  charged  with 
some  noxious  gas,  acting  directly  on  the  lungs.  Death  may  occur  by 
this  means  in  three  ways : 

First,  the  gas  may  cause  spasm  of  the  glottis,  or  by  entering  the 
larynx  cause  inflammation,  swelling,  and  occlusion  of  the  tubes.  This 
may  properly  be  called  a  mechanic^  cause,  but  is  best  considered  under 
the  second  neading  of  dynamical  causes  of  asphyxia,  as  the  action  may 
be  twofold.  Such  gases  are  the  pungent  vapors  of  hydrochloric,  nitric, 
nitrous,  sulphurous,  or  other  acids.  The  post-mortem  signs  would  be 
those  of  death  from  asphyxia. 

Second,  the  gas  may  destroy  life  by  acting  in  the  blood,  either  by 
displacing  oxj'^gen,  such  as  CO,  carbonic  oxide,  and  HCN,  hydrocyanic 
acid,  or  by  reducing  the  haemoglobin  and  robbing  the  corpuscles  of  oxy- 
gen, as  in  the  case  of  HgS,  sulphureted  hydrogen,  where  sulphur  (S)  and 
water  (HjO)  are  formed. 

Third,  the  cases  in  which  the  air  is  wanting  in,  or  has  been  deprived 
of,  the  oxygen  sufficient  for  continued  life,  as,  for  instance,  in  vitiated  at- 
mosphere, when  the  CO  a,  carbonic  acid,  is  increased  in  quantity  either  by 
over-production,  or  by  the  oxygen  being  gradually  used  up,  ten  percent, 
of  CO2  in  atmospheric  air  endangering  life. 

As  the  flrst  division  consists  of  gases  rarely  causing  death,  it  will  be 
well  to  pass  on  to  those  which  are  more  freauently  met  with.  These  are : 
CO,  carbonic  oxide,  as  the  result  of  charcoal  vapor,  or  as  a  constituent  of 
illuminating-gas;  H2S,  sulphureted  hydrogen,  in  sewer-gas ;  and  CO2, 
carbonic  acid,  in  mines,  ill-ventilated  rooms,  or  as  a  product  of  combustion. 

Prussic  acid  vapor,  HCN,  kills  rapidly  by  displacing  the  oxygen  of 
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the  blood-corpuscles,  and  then  paralyzing  the  respiratory  centers.  The 
blood  at  first  appears  bright  red  and  then  black.  Dea&  is  from  rapid 
asphyxiation,  the  post-moi'tem  signs  being  similar  to  those  of  death  when 
the  liquid  acid  is  swallowed.  In  poisoning  with  pure  CO,  carbonic  oxide, 
there  is  no  dyspncBa,  the  coma  not  being  very  mai'ked.  There  is  also 
temporary  but  pronounced  paralysis  of  the  lunbs,  followed  by  spasms. 
After  death  the  heart  and  brain  are  congested  with  intensely  florid  blood. 
In  poisoning  with  the  mixed  vapors  of  CO  and  CO  a  there  is  a  varying 
degree  of  coma.  There  is  dyspnoea,  muscular  spasms,  and  gradual  paraly- 
sis and  asphyxia.  After  death  the  blood-vessels  are  filled  with  a  bright 
cherrj'-colored  fluid  blood,  while  the  lips,  muscles,  and  viscera  liave  the 
same  color.  The  brain  is  soft,  the  liver,  kidnej'S,  and  spleen  are  hj-pene- 
mic.  The  post-mortem  hypostases  are  bright  red.  The  effects  of  CO 
on  the  body  are  ver}-^  insidious,  and  one  of  the  first  results  is  profound 
languor  and  loss  of  muscidar  strength.  It  is  said  that  after  recovery 
there  may  be  paraplegia  or  disturbances  of  the  cerebral  activity. 

The  external  appearances  after  death  are  quite  unlike  those  of  death 
from  gradual  asphyxia  by  choking,  the  face  being  usually  pale  and 
placid,  the  eyes  bright  and  not  prominent,  the  pupils  dilated,  and  the 
tongue  not  necessarily  protruding.  Such  cases  were,  and  probably  still 
are,  common  in  France,  where  charcoal-stoves  are  burned  in  the  sleeping- 
rooms,  but  they  are  also  very  frequent  in  American  cities  and  towns, 
where  the  illuminating-gas  contains  a  high  percentage  of  carbonic  oxide. 
The  following  cases  illustrate  the  death  from  what  is  sometimes  called 
asphyxia,  but  what  is  really  carbonic  oxide  poisoning,  due  to  the  inhala- 
tion of  illuminating-gas. 

In  the  first  case  the  individual  was  a  domestic  in  the  employ  of  a 
family  in  the  city  of  Boston,  who  had  retired  in  her  usual  health  and  was 
found  dead  in  bed  in  the  morning.  There  was  not  the  slightest  sign  of 
any  struggle,  and  the  room  presented  a  distinct  odor  of  illuminating-gas. 
The  bracket  which  furnished  the  supply  was  found  to  be  partially  open. 
It  was  supposed  that  the  girl  had  turned  the  gas  down  so  that  there  was 
but  a  smaU  flame  present,  and  had  left  her  window  partially  open,  and 
during  the  night  a  high  wind,  which  luid  arisen,  extinguished  the  flame 
without  cutting  off  the  supply  of  gas.  The  autopsy  showed  fluid  and 
bright  crimson-colored  blood  throughout  the  body,  and  the  same  color  of 
lungs,  liver,  and  kidneys.  The  gas  was  of  the  kind  known  as  water-gas, 
which  contains  a  ver}'  high  percentage  of  carbonic  oxide ;  and  the  fact 
that  the  room  was  not  entirely  closed,  but  that  there  was  a  window  open, 
and  that  the  amount  of  gas  which  must  have  escaped  was  small,  shows 
the  speed  and  certainty  with  which  this  agent  acts,  and  its  deadly  nature. 

A  man  coming  into  the  city  from  the  country  registered  at  a  hotel, 
and  a  room  was  assigned  to  him.  He  retired  about  nine  o'clock  in  the 
evening,  and  at  one  o'clock  in  the  morning  the  night-watchman  on  his 
rounds  noticed  a  distinct  odor  of  gas,  and  traced  it  to  the  room  of  this 
man.  A  forcible  enti'anee  was  effected,  and  the  room  was  found  to  be 
filled  with  gas,  the  man  ha\'ing  either  blown  the  gas  out  or  having  turned 
the  stop-cock  too  far  in  shutting  off  the  gas.  The  man  himself  was  uncon- 
scious, and  breathing  heavily.  Surgical  treatment  was  promptly  afforded 
him,  and  he  was  removed  to  the  hospital,  where  he  was  given  large 
quantities  of  pure  oxygen  and  exposed  to  a  full  current  of  outdoor  air, 
but  within  twenty-four  hours  he  died.     The  autopsy  in  this  case  showed 
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in  general  no  crimson  color  of  the  blood,  which,  however,  was  fluid.  The 
lungs  were  dark  in  color  in  general,  but  in  the  middle  of  each  of  the 
lobes  of  each  lung  there  wei-e  found  circumscribed  patches,  vaiyiug  in 
size  from  that  of  a  dime  to  that  of  a  half-dollar,  of  the  bright  crimson 
color  characteristic  of  the  action  of  carbonic  oxide. 

Sulphureted  hydrogen,  HgS,  has  a  very  powerful  action  on  the  body. 
It  is  said  to  be  instantly  fatal  when  breathed  pure,  but  the  cases  which 
come  under  the  notice  of  the  medical  jurist  are  those  in  which  the  gas  is 
dihited,  as  in  the  foul  air  from  sewers.  The  victims  are  usually  night- 
men.  The  physiological  cause  of  death  is  due  to  the  rapid  destruction 
of  the  blood-coi-puscles,  first  by  robbing  them  of  oxygen,  and  then  decom- 
posing the  haemoglobin.  The  blood  becomes  dark  brown  to  black  in 
color,  and  under  the  microscope  shows  remarkable  and  complete  destruc- 
tion of  corpuscles.  (Casper.)  The  symptoms  before  death  are  said  to 
be  giddiness,  nausea,  loss  of  strength,  and  paralysis,  then  convulsions 
preceding  coma  and  insensibility,  or  sometimes  tetanus  with  delirium. 
The  skin  is  cold,  pulse  feeble,  and  breathing  labored. 

The  post-mortem  signs  in  six  cases  examined  by  Casper  were  as  fol- 
lows :  In  two  the  faces  were  of  a  greenish-yellow  tint,  in  the  other  four 
they  were  pale,  with  anaemic  lips ;  in  each  case  the  brain  was  firm  and 
anaemic,  the  cortical  substance  being  of  a  dirty  gray  color,  and  the  choroid 
plexuses  pale  and  livid.  The  lungs  were  hypenemic  and  of  the  color  of 
black  ink,  and  the  blood  from  the  lungs  showed  the  destruction  of  the 
corpuscles  before  mentioned.  The  heart  was  collapsed,  the  right  ven- 
tricle containing  only  a  few  droi>s  of  Wood,  and  the  left  side  was  empty. 
There  was  no  froth  in  the  larj'nx  or  trachea,  and  the  mucous  membranes 
were  of  a  dark-brown  crimson  color. 

In  the  cases  of  four  men  who  lost  their  lives  in  the  Fleet  Street  sewer 
in  London  cited  by  Taylor  {Lancet,  1861,  vol.  i.,  p.  187),  the  blood  was 
black  and  fluid  throughout  the  body,  but  the  lungs  and  heai*t  were  gorged 
with  blood,  and  there  was  frotli  in  the  air-passages.  The  bodies  rapidly 
decomposed.  Probably  the  difference  in  the  post-mortem  appearances 
in  the  two  series  of  cases  arose  from  the  difference  in  time  of  the  occur- 
rence of  death,  the  more  protracted  death  giving  rise  to  the  greater  con- 
gestion. 

In  the  third  class  of  cases,  in  which  the  respired  air  is  wanting  in  or 
has  been  deprived  of  oxygen,  the  cause  of  death  is  due  to  the  inhaling  of 
CO2,  carbonic  acid  gas.  This  kills,  not  as  in  the  foregoing  cases  by  dis- 
placing oxygen,  but  by  preventing  its  being  inspired  in  sufficient  quan- 
tity to  maintain  life.  The  result  may  come  about  by  over-production  of 
the  gas,  as  in  fires  in  houses  or  in  mines,  or  by  the  oxygen  in  the  air 
being  exhausted  by  its  inhalation  by  the  persons  or  animals  present,  and 
changed  in  the  body  to  CO  2,  the  air  being  in  this  way  overcharged  to 
an  amount  rendering  life  in  peril.  Such  a  cat^istrophe  happened,  for  in- 
stance, in  the  terrible  **  Black  Hole  of  Calcutta,^'  where  during  the  Indian 
wars  several  hundred  women  and  children  were  incarcerated  in  a  small 
prison,  and  many  died  of  asphyxia ;  and  there  is  the  historic  case  of  a 
bride  hiding  in  a  chest  in  Kenil worth  Castle,  Warwickshire,  where  the  lid 
of  the  chest  became  closed,  and  the  girl  was  found  dead,  with  her  body 
and  limbs  distorted  by  the  contractions  of  previous  convulsions. 

The  post-mortem  appearances  in  death  from  cai'bonic  acid  poisoning 
are  those  of  asphyxia  already  described. 
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DEATH  BY  HANQINQ  AND  STRANGULATION. 

Some  authors  treat  these  subjects  under  one  heading,  while  others, 
as  Tardieu,  think  they  should  be  considered  separately.  The  cause  of 
death  in  both  cases  is  similar,  and  brought  about  by  constriction  of  the 
throat  by  an  external  ligature  sufficiently  tight  to  prevent  the  ingress  of 
air  to  the  lungs.  This  interference  may  be  sudden  or  gradual^  but  the 
ultimate  result  is  the  same — that  is,  death  by  asphyxia. 

In  the  so-called  judicial  hanging  it  is  claimed  that  death  occurs  from 
the  dislocation  or  fracture  of  the  atlas  or  axis,  and  consequent  pressure 
by  the  bone  on  the  spinal  cord ;  and  though  this  may  sometimes  obtain, 
these  cases  only  come  under  the  notice  of  the  judicial  jurist  in  his  official 
capacity,  as  the  death  is  known  to  the  authorities  to  be  necessarily  due 
to  hanging.  The  cases  in  which  he  is  consulted  are  those  in  which  he 
has  to  determine  the  cause  of  death,  unknown  to  any  one  but  the  victim 
or  the  culprit,  and  to  say  whether  it  may  he  due  to  strangulation  com- 
plete or  partial  by  suspension,  or  strangidation  by  forcible  constriction 
of  the  throat  without  suspension. 

In  considering  the  post-mortem  appeai*ances  of  strangulation  by  sus- 
pension it  is  found  tliat  tlie  principal  differences  in  the  external  signs 
are  due  to  the  rapidity  or  slowness  of  the  death.  In  the  violent  form  of 
judicial  or  of  homicidal  hanging  there  is  lividity  or  swelling  of  the  face, 
lips,  and  eyeUds,  the  eyes  are  red  and  protruding,  the  tongue  is  livid  and 
protruding  or  clenched  between  the  teeth,  and  there  is  bloody  froth  about 
the  nose  and  mouth.  There  is  a  deep-red  ecchymosed  impression  of  the 
cord  around  the  hyoideal  region  of  the  neck,  sometimes  with  laceration 
of  the  muscles  and  ligaments,  or  great  injury  to  the  larj-nx  and  trachea ; 
indeed,  even  the  head  has  in  some  cases  been  neai'ly  torn  off.  The  hands 
are  livid,  with  clenched  fingers,  and  there  are  commonly  ch-cumscribed 
patches  of  ecchymosis  about  the  upper  and  lower  extremities.  The 
urine,  faeces,  or  semen  are  sometimes  expelled  involuntarily,  and  there 
may  be  some  swelling  and  congestion  of  the  genital  organs  in  both  sexes. 

In  the  cases  of  suicidal  hanging,  where  death  occurs  more  slowly,  the 
face  is  generally  pale,  and  the  tongue  may  or  may  not  protrude ;  the 
hands  are  not  always  clenched.  The  mark  around  the  neck  is  a  simple 
depression,  acquiring  a  parchment-like  appearance  after  a  time.  The 
internal  appearances  are  those  of  death  from  asphyxia,  namely,  great 
engorgement  of  the  whole  venous  system ;  the  lungs,  right  side  of  heart, 
liver,  and  especially  the  kidneys  and  brain,  being  very  fuU  of  dark,  venous 
blood ;  sometimes,  indeed,  there  is  extravasation  of  blood  into  the  sub- 
stance of  the  brain.  The  mark  of  the  cord  on  the  neck  is  oblique,  being 
lower  in  front  than  behind,  and  may  be  interrupted  in  its  course.  The  skin 
is  commonly  depressed  and  brown,  hani,  or  of  a  parchment-like  consistency 
in  the  depression,  \vith  bluish,  eccliymosed  edges.  Naturally,  a  difference 
in  the  width  of  the  cord  would  produce  a  difference  in  the  appearance  of 
the  mark,  which,  consequently,  may  be  wide  and  superficiid  or  narrow 
and  deep.  The  latter  may  be  accompanied  with  abrasions  of  the  skin  and 
subcutaneous  ecchjinoses,  and  ruptures  of  the  more  superficial  musdes, 
e.g.,  stemo-mastoid  muscles.  The  condition  of  the  deeper  seated  parts, 
such  as  the  elevator  and  depressor  muscles  of  the  hyoid  bone,  the  arter- 
ies, nen^es,  and  cartilages  in  the  neighborhood,  depends  on  the  amount 
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of  force  used,  and  may  be  limited  to  ecehymosis  or  extend  to  tearing 
iiud  fracture  of  these  structures.  In  the  case  of  the  arteries  the  intemtd 
coat  and  inner  layer  of  the  middle  coat  are  torn,  as  in  tlie  ordinaiy  liga- 
ture of  a  surgicjJ  operation,  while  the  outer  coat  may  escape.  These 
more  serious  injuries  are  seen  commonly  in  judicial  executions,  while  in 
suicidal  hanging  the  signs  are  those  of  asphyxia  internally,  and  the 
external  indications  of  violence  slightly  marked. 

One  very  important  consideration  for  the  medical  jurist  is,  whether 
the  hanging  occuiTed  before  or  after  death.  It  has  been  pointed  out  by 
Casper  that  a  non-ecchymosed  mark  similar  to  that  noticed  in  suicidal 
hanging  may  be  produced  two  hours  after  death.  Norman  Chevers,  in 
his  Medical  Junsprudetice  for  Tndia^  says  that  usually  the  saliva  will  drib- 
ble from  one  corner  of  the  mouth  after  suspension  during  life  on  account 
of  the  drooping  of  the  body  to  one  side.  This  could  not  happen  if  the 
body  was  hung  after  death.  Strangulation  without  suspension  is  most 
f  re(iiiently  homicidal  The  post-mortem  appearances  are  similar  to  those 
by  hanging,  but  the  injury  to  the  parts  about  the  neck  may  be  greater. 
It  may  be  said  in  regard  to  the  mark  of  the  ligature  that  it  is  generally 
circular,  and,  as  a  ride,  at  or  just  below  the  level  of  the  larj'nx,  while  in 
strangulation  with  suspension  the  mark  is  oblique,  and  most  often  above 
the  laiyiix.  The  damage  to  the  windpipe  and  the  vessels  and  muscles  in 
its  neighborhood  is  generally  considerable,  as  the  force  is  suddenly  and 
strongly  applied.  The  external  marks  may  not  show  so  plainly  as  in 
hanging,  for  in  the  garroting  period  in  England  the  choking  was  effected 
})y  pressure  on  the  throat  by  the  forearm  of  the  assailant,  and  left  little 
evidence  externally ;  and  in  the  long  series  of  murders  by  the  Thugs  in 
India  the  strangulation  was  caused  by  a  soft  silk  handkerchief  twisted 
rapidly  around  the  throat,  and  often  causing  death  very  suddenly. 

In  most  cases  of  violent  death  by  strangulation  the  face  is  livid  and 
swollen,  the  eyes  prominent,  with  dilated  pupils,  the  tongue  swollen,  black, 
and  protruding,  and  the  mouth  and  nostrils  covered  with  bloody  froth. 
There  may  also  be  numerous  spots  of  ecehymosis  about  the  face  and  neck. 
The  internal  signs  are  those  before  described  as  due  to  asphyxia.  It 
must,  however,  be  remembered  that  any  sudden  application  of  force  to  the 
larynx  may  cause  a  rapid  death,  and  this  was  a  frequent  occurrence  in 
the  choking  by  the  Thugs.  In  such  instances  it  follows  that  the  post- 
mortem signs  are  much  modified,  and  the  heart  will  be  found  empty  and 
the  walls  flaccid,  the  lungs  not  markedly  congested,  and  the  abdominal 
organs  appai'ently  normal.  The  brain  is  almost  always  very  f idl  of  blood, 
a  condition  readily  explained  by  the  prevention  of  the  return  of  blood 
to  the  heart  in  consequence  of  tlie  compression  of  the  jugular  veins,  and 
it  is  this  hypenemia  which  is  the  immediate  cause  of  death.  A  relief 
of  this  congestion  of  the  blood-vessels  of  the  brain  is  the  pi*oper  treat- 
ment in  cases  of  strangulation.  Chevers  quotas  a  case  of  an  English 
officer  throttled  by  the  Thugs,  who,  to  make  assurance  doubly  sure,  cut 
his  throat,  but  the  ensuing  hemorrhage  saved  his  life,  by  reducing  the 
blood-pressure  in  the  brain. 

It  will  be  easily  understood  that  this  marked  increase  of  blood  in  the 
brain  occurs  whether  the  interference  of  the  flow  of  the  blood  to  and 
from  the  brain  is  sudden  or  gradual,  and  is  a  contrast  to  the  condition 
seen  in  asphyxia  from  suffocation  or  drowning.  A  laboring-man,  for 
«ome  time  despondent  because  of  ill  health,  suspended  himself  from  a 
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beam  in  liis  bam  and  kicked  over  the  stool  upon  which  he  had  stood  in 
fastening  the  rope.  He  was  not  discovered  for  several  hours,  at  which 
time  life  was  extinct.  The  external  examination  showed  the  ordinary- 
pallor  and  rigidity  of  the  body,  and  a  grooved  furrow  around  the  neck, 
perfectly  well  marked  in  front,  but  slightly  so  at  the  back  of  the  neck^ 
and  this  furrow  corresponded  in  dimensions  to  the  rope  which  the  man 
had  used.  The  groove  was  in  the  region  of  tlie  hyoid  in  front.  Tlie 
dissection  showed  minute  ecchymoses  on  the  inferior  surface  of  the  skin 
and  in  the  subcutaneous  connective  tissues.  There  was  no  fracture  or 
dislocation  of  the  bones  of  the  neck.  The  lungs,  brain,  and  other  internal 
organs  presented  the  ordinary  signs  of  death  from  asphyxia. 

A  prominent  business  man,  after  an  extended  indulgence  in  stimu- 
lants, was  found  in  a  room  in  a  hotel  with  life  extinct.  He  had  a  shawl- 
strap  ai'ound  his  neck.  The  strap  was  attached  simply  to  the  headboard 
of  his  bed,  his  knees  and  lower  part  of  legs  rested  upon  the  floor.  The 
furrow  around  the  neck  was  distinctly  marked,  and  corresponded  in  size 
with  the  strap.  In  this  case  there  were  no  ecchyanoses  beneath  the  fur- 
row, but  there  was  a  general  engorgement  of  the  lungs  and  vessels  of  the 
brain,  and  dark,  fluid  condition  of  tlie  blood.  These  signs,  considered 
with  the  fact  that  there  were  no  other  physical  changes,  indicated  clearly 
that  death  had  resulted  from  strangulation. 

Another  case  very  similar  is  that  of  a  person  who  had  attached  his 
suspenders  to  the  post  of  a  very  low  bed,  and  had  fastened  them  about 
his  neck  and  lain  do\\Ti  upon  the  floor  in  such  a  position  as  to  bring  by 
the  weight  of  the  body  a  stricture  about  tlie  neck,  and  thus  cause  death. 
Almost  the  entire  body  was  resting  upon  the  floor.  The  post-mortem 
appearances  were  similar  to  those  in  the  case  just  cited,  and  death  was 
due  also  to  strangulation. 

The  appearances  of  death  by  hanging  may  occasionally  be  found  in 
persons  who  have  died  from  other  causes.  In  tlie  va45t  majority  of  cases, 
however,  persons  that  ai*e  found  dead  suspended,  or  partially  suspended, 
may  be  considered  cases  of  death  from  suicide,  as  such  means  of  murder 
is  most  luiusual.  An  interesting  case  illustrating  an  attempt  to  conceal 
a  crime  by  giving  the  outward  appearance  of  suicide  has  lately  been 
reported  in  London.  A  prominent  business  man  who  was  left  alone  in 
his  office  in  his  factorv  was  seen  last  bv  the  foreman  as  he  left  the  works 
at  the  close  of  the  day's  duties.  Shoitly  afterward  fire  was  discovered  in 
the  building,  and  after  the  flames  were  extinguished  the  body  of  the 
gentleman  was  found  in  an  upper  room  suspended  near  tlie  fireplace  and 
thoroughly  charred;  but  the  examining  surgeon  discovered  by  post- 
mortem examination  that  it  was  murder.  In  this  case  the  body  was 
borne  by  the  murderer  through  the  passage  up  a  staircase,  where  he 
deposited  liis  victim  on  the  sta.irs,  then,  placing  a  piece  of  coin!  around 
his  neck,  set  fire  to  the  place,  where,  if  any  of  the  body  was  left  at  all, 
the  rope  would  point  to  suicide.  The  fire  was  kindled  at  a  spot  adjoining 
a  chimney,  which  had  for  some  time  past  been  regai'ded  as  dangerous^ 
being  partly  consti-ucted  of  wood.  Strange  to  say,  though  tlie  premises 
themselves  were  entirely  gutted,  the  chimney  itself  was  left  intact. 
Moreover,  while  the  legs  and  thighs,  also  the  greater  portion  of  the  arms^ 
of  the  victim  were  burned  away,  and  even  the  features  burned  beyond 
recognition,  the  neck  at  the  back  was  left  to  show  the  mark  of  the  rope  and 
tlie  traces  of  a  brutal  assault.    The  examination  was  made  by  Mr.  Thomas 
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Bond,  who  reported  as  follows :  "  The  body  was  charred  by  fire,  both  legs 
and  thighs  had  been  burned  off,  and  both  forearms.  The  left  upper  arm 
was  the  only  part  of  the  body  which  was  uncharred.  This  was  extended 
at  right  angles  to  the  body,  and,  of  course,  stiff.  The  right  upper  arm 
was  in  a  sloping  position  downward.  The  head  and  neck  were  bent 
down  toward  the  left  side.  The  features  were  burned  away  and  quite 
unrecognizable.  The  hair  and  scalp  were  entirely  destroyed,  and  the 
bones  of  the  skull  were  charred  through  in  places.  On  the  upper  and 
back  part  of  the  skull,  on  the  right  side,  there  was  extensive  fracture  of 
the  bones,  and  just  over  the  right  ear  the  brain  substance  was  protrud- 
ing. On  moving  the  charred  and  fractured  fragments  of  bone  on  top  of 
the  head  I  found  a  good  deal  of  brain  protruding  from  the  dura  mater,  or 
fibrous  covering  of  the  brain.  The  brain  was  not  calcined,  but  fresh  and 
uninjured.  I  also  found  directly  under  the  fractured  and  calcined  bone 
a  large  quantity  of  dark-red  putty-like  substance.  It  was  quite  an  inch 
thick,  and  lay  in  contact  with  the  bone  on  the  outside  and  on  the  fibrous 
covering  of  the  brain  internally.  This  putty-like  substance  extended  all 
over  the  top  of  the  head.  I  took  some  away  with  me,  and  I  have  since 
analyzed  it  and  examined  it  microscopically.  I  find  that  it  is  blood  par- 
tially dried  by  heat.  On  the  right  side  of  the  head  below  the  ear  I  saw 
traces — in  fact  more  than  traces — I  saw  a  quantity  of  this  red  substance 
adhering  to  the  charred  remains,  but  of  coiu^e  quite  dry.  This  I  have 
ascertained  to  be  blood.  On  the  left  side  there  was  none  of  this  sub- 
stance :  the  part  was  simply  black  and  charred.  Around  the  neck,  espe- 
cially the  back  part  of  the  neck,  there  was  a  deepish  groove  an  inch  and 
a  half  in  width  and  half  an  inch  deep.  It  showed  the  indentation  of  a 
rope.  The  groove  was  quite  low  down  in  the  neck  near  the  shoulders, 
and  just  in  front  it  was  just  on  a  level  with  the  lower  part  of  the  larynx. 
Dr.  Becker  at  this  point  showed  me  four  strands  of  charred  rope,  which, 
he  informed  me,  he  had  removed  from  the  neck.  The  rope  appeared  to 
fit  the  groove  which  I  saw  around  the  neck.  He  told  me  it  lightly 
encircled  the  neck  and  was  tied  in  a  knot.  Then  I  found  three  or  four 
little  pieces  of  rope  like  that  produced  lying  under  the  charred  remains — 
under  the  neck,  in  fact.  The  groove  I  have  described  was  very  distinct 
behind  but  not  so  distinct  in  front.  Underneath  where  the  rope  had 
been  the  skin  was  protected  from  the  fire  and  was  not  charred,  though  it 
was  discolored ;  and  on  making  incisions  through  the  skin  into  the  tissues 
underneath  I  found  there  was  entire  absence  of  any  extravasated  blood 
or  of  congested  blood-vessels. 

"  The  remarkable  thing  which  I  found  was  the  extensive  effusion  of 
blood  between  the  skull-cap  and  the  fibrous  covering  of  the  brain.  The 
bniin  was  also  white  and  soft,  and  seemed  little  affected  by  fire.  I  have 
no  doubt  that  this  blood  was  effused  during  life,  and  I  have  no  doubt 
either  but  that  it  was  caused  by  extensive  fracture  of  the  skull  during 
life.  The  injuries  I  found  were  quite  sufficient  to  cause  death,  and  also 
to  cause  death  very  quickly.  Then,  again,  I  am  able  to  say  that  the 
death  was  not  caused  by  strangulation.  In  death  from  strangulation  or 
hanging  there  would  be  extravasation  and  congestion  under  and  around 
the  mark  of  the  rope.  I  examined  the  larjTix  also.  There  was  no  injury 
of  the  larynx,  no  extravasation  of  blood  about  it,  or  injury  to  its  external 
surface.  Then  the  condition  of  the  heart  and  lungs  did  not  point  to 
strangulation.    I  have  no  doubt  the  man  met  his  death  from  violent 
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blows  inflicted  on  the  head  with  a  heavy  instrument,  and  they  were  ap- 
parent!}^  caused  by  a  hammer  or  some  other  heavy  instrument." 

Cases  of  accidental  suspension  are  also  not  unknown,  as  where  per- 
sons have  been  caught  by  a  window  falling  upon  the  nedc  while  the  in- 
dividual was  gazing  out  into  the  street ;  and  cases  of  suspension  are  well 
known  where  children  have  hanged  themselves  in  sport,  and  where  they 
have  failed  to  let  themselves  down  before  consciousness  was  lost,  and 
have  expired  in  consequence  of  the  suspension. 


DEATH  BY  DROWNING. 

Death  by  drowning  is  perhaps  the  most  common  form  of  death  from 
asphyxia  with  which  the  medical  jurist  has  to  deal,  inasmuch  as  it  is  one 
of  the  most  common  forms  of  accident  occurring  to  pleasure-seekers, 
whether  in  the  yachting-season,  or  at  the  time  of  year  when  skaters 
venture  on  thin  ice,  or  when  the  hardy  sailor  is  lost  overboard  in  the 
discharge  of  his  duty,  or  because  of  attempts  to  board  his  ship  when  he 
has  yielded  to  the  influence  of  boon  companions  during  his  short  stay  on 
land ;  and,  moreover,  it  is  one  of  the  easiest  and  most  frequent  forms  of 
suicide. 

We  say  that  death  is  due  to  drowning  when  it  has  occurred  in  conse- 
quence of  cutting  off  the  atmospheric  air  from  the  mouth  and  nose  by  a 
fluid,  irrespective  of  its  density.  It  may  be  the  water  of  a  lake  or  the 
contents  of  a  cesspool,  the  ooze  of  the  marsh  or  the  fluids  of  the  mother 
in  which  a  new-bom  child  may  be  immersed.  The  quantity  of  the  fluid 
is  inmiaterial :  it  may  be  the  whole  ocean  or  it  may  be  the  merest  pool 
by  the  roadside  into  which  an  epileptic  has  fallen  during  a  seizure,  and 
where  there  is  depth  of  water  enough  to  barely  occlude  the  nose  and 
mouth.  In  any  case  of  death  from  drowning  the  real  cause  of  death  is 
the  presence  of  an  excess  of  carbonic  acid  in  the  blood,  due  to  the  con- 
tinuation of  the  process  of  elimination,  while  the  vivifying  effect  of  the 
mingUng  of  the  oxygen  of  the  atmospheric  air  is  stopped  by  the  inabihty 
of  the  individual  to  respire.  In  this  respect  it  does  not  differ  from  any 
other  form  of  asphyxia. 

Death  may  occur  in  cases  of  drowning  either  by  hypewemia  of  the 
brain  or  of  the  lungs,  or  of  both  combined,  or  by  the  sudden  paralysis 
of  the  whole  nervous  system.  According  to  Casper,  the  form  of  death 
from  cerebral  hypenvmia  is  of  the  rarest,  though  undoubtedly  most  cases 
of  death  by  drowTiing  aie  accompanied  by  some  signs  of  engorgement  of 
the  vessels  of  the  brain ;  but  these  appearances  have  been  given  undue 
weight  by  some  writers,  and  the  presence  of  an  unusually  large  amount  of 
blood  in  the  vessels  at  the  posterior  part  of  the  brain  has  been  attributed 
to  a  vital  process,  whereas  it  is  far  more  likely  that  it  was  due  simply  to 
post-mortem  change,  as  has  already  been  pointed  out. 

Casper  says :  '*  It  is,  however,  certain  that  even  in  those  rare  cases  of 
drowning  in  which  cerebral  hyperemia  is  found  to  be  the  only  positive 
cadaveric  phenomenon,  except  one  other  special  appearance,  and  must 
therefore  be  recognized  as  the  cause  of  death,  this  hypewemia  is  always 
relatively  inconsidemble,  and  actual  hemorrhage  is  the  rarest  of  phenom- 
ena, and  is  only  observed  under  very  peculiar  circumstances."  In  this 
connection  this  author  cites  a  case  of  a  man  who  fell  into  a  swamp  while 
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dinink.  In  this  case  the  autopsy  showed  the  presence  of  the  muddy  fluid 
of  the  marsh  in  the  trachea,  but  all  the  other  usual  signs  of  death  by 
drowning  were  absent.  The  meninges  were  turgid  with  blood,  and 
beneath  the  dura  mater  was  an  extravasation  an  ineli  in  diameter. 

The  other  two  forms  of  death  in  cases  of  drowning,  pulmonar}^  apo- 
plexy and  neuro-paralysis,  are  of  about  equal  frequency.  Just  why  death 
should  be  caused  in  different  indi\dduals  by  one  or  the  other  of  these 
physiological  changes  cannot  be  certainly  determined,  but  individual 
tendencies,  temperature  of  the  water,  fright,  vohmtary  or  involuntary 
passiveness  while  sinking,  must  have  some  influence. 

That  there  has  been  much  discussion  as  to  whether  a  decision  in  a 
doubtful  case  of  death  from  drowning  coidd  be  made  is  imdoubtedly  due 
to  the  fact  that  there  is  no  absolutely  diagnostic  sign  which  is  never 
wanting ;  but  in  my  opinion,  the  difficulties  in  the  way  of  an  accurate 
diagnosis  are  much  overrated,  in  spite  of  the  undoubted  occurrence  of 
cases  more  or  less  puzzling,  and  where  such  observers  as  Devergie  and 
Casper  assert  that  they  could  "in  nine  tenths  of  all  the  cases  declare 
with  a  clear  conscience  whetlier  the  submersion  had  been  during  life  or 
after  death,"  it  is  not  necessary  for  less  experienced  men  to  assume  the 
r61e  of  Thomas  and  demand  the  utmost  proofs  before  being  willinjg  to 
give  an  opinion.  A  priori,  when  a  body  is  found  in  the  water  it  may  be 
assumed  that  the  individual  died  by  drowning ;  and  though  such  a  death 
may  in  rare  instances  have  been  the  result  of  murder,  and  while  occa- 
sionally bodies,  especially  of  children,  are  thrown  after  death  into  the 
water  to  avoid  the  expense  of  sepulture,  the  total  number  of  all  these 
cases  is  the  very  small  minority. 

An  exploitation  of  the  various  appearances  claimed  by  various  writers 
as  characteristic  of  death  from  drowning  seems  unnecessary,  inasmuch 
as  most  of  these  have  been  found  to  be  untrustworthy  and  of  no  value 
as  certain  signs  of  death  from  this  cause.  I  will  simply  mention  them 
in  passing. 

Coldness  of  the  body  has  been  claimed  as  a  sign  of  death  by  drown- 
ing. The  fact  is  that  a  dead  body,  whatever  the  cause  of  deatli,  as  has 
been  mentioned  before,  soon  assumes  the  temperatiu^  of  the  surrounding 
media,  whether  air  or  water,  and  bodies  submerged  in  cold  water  will 
cool  more  quickly  than  those  in  the  air  in  summer ;  but  the  thermometer 
has  as  yet  been  unable  to  show  any  difference  between  the  bodies  of  the 
drowned  aud  those  that  have  died  of  other  causes  after  a  certain  inter\'al, 
other  things  being  equal.  It  seems  to  me,  therefore,  that  relative  tem- 
perature of  a  body  is  of  no  value  as  pointing  to  a  death  by  drowning. 

Paleness  of  the  body  is  also  mentioned  as  a  characteristic  of  the 
drowned.  I  have  not  only  seen  the  bodies  of  the  drowned  present  a  livid 
appearance,  but  also  a  peculiar  rosy  hue.  I  have  seen  the  bodies  of  sev- 
eral people  lying  side  by  side  in  the  morgue,  some  of  which  had  died  of 
natural  causes,  some  by  railway  accident,  one  by  hemorrhage  from  cut 
throat,  and  one  from  drowning,  and  it  would  have  been  impossible  for 
any  observer  to  select  the  body  of  the  drowned  man  by  any  difference  in 
color.  A  statement  that  there  was  no  difference  in  color  would  not  apply 
to  the  bodies  of  those  who  have  been  long  drowned,  when  the  evidence 
of  commencing  putrefaction,  either  in  the  water  or  after  exposure  to 
the  air,  is  to  be  seen.  Here  there  is  a  dusky  redness,  characterigtic 
not  of  the  cause  of  death,  but  of  post-mortem  change,  and  it  is  only 
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the  localization  of  the  color  change  which  furnishes  a  suggestion  of  the 
cause  of  death. 

The  situation  of  the  tongue,  whether  it  be  l)ehind  the  teeth,  or  whether 
it  protrude,  or  is  clenched  between  the  teeth,  is  of  no  importance  b&  a 
characteristic  of  this  fonn  of  death.  Two  days  ago  I  had  occasion  to 
make  a  post-mortem  examination  of  the  body  of  a  child  who  had  been 
apparently  well  till  a  few  hours  before  its  death,  when  it  was  suddenly 
seized  with  diaiThcea  and  vomiting,  and  after  an  illness  of  hours  only 
had  some  convidsions  and  died.  The  child  was  a  negi-o,  and  the  history- 
suggested  an  irritant  poison ;  but  the  autopsy  developed  the  fact  that 
then^  was  anlema  of  both  lower  extremities,  and  acute  nephritis  with 
cerebral  and  pulmonary  oedema  combined  with  organic  disease  of  the 
heart.  In  this  case  the  tongue  was  found  tightly  clenched  between  the 
t*»eth.  This  is  onlv  one  of  manv  instances  where  I  have  observed  the 
incanjeration  of  the  tongue  in  cases  whei"e  the  deatli  did  not  result  from 
viol(»nce  of  any  fonn. 

The  same  lack  of  value  attaches  to  that  appearance  of  the  skin  known 
as  goose-flesh,  or  cutis  anserina.  I  had  att^ied  some  value  to  this  aj>- 
pearaiice,  o\nng  to  the  instruction  in  the  text-books ;  but  aft<?r  a  very 
short  time  I  fcmnd  that  the  appearance  was  to  be  noteil  in  the  IxKlies  of 
those  who  had  died  fn)m  almost  anv  cause.  Indeed,  it  occurs  in  the 
living,  as  any  one  will  know  that  has  taken  a  cold  bath,  or  been  obliged 
to  make  his  toilet  in  a  room  in  the  countrv  where  the  conveniences  for 
heating  in  the  winter  time  do  not  obtain.  I  have  had  occasion  to  point 
out  this  appeamiice  of  goose-flesh  to  my  students  in  cases  of  death  fi-om 
pistol-shot,  from  cut  throat,  and  even  from  pneumonia.  I  do  not  mean 
to  assert  that  this  phenomenon  is  wholly  due  to  the  effects  of  cold,  as  it 
may  be  obsened  in  the  summer  as  well  as  in  the  winter.  It  is  probably 
largely  due  to  mental  or  nervous  shock,  of  which  sudden  exposure  to  cold 
may  be  one  (»ause. 

The  c<mdition  of  the  hands  and  feet  is  of  importance  only  so  far  as 
the  livid,  blue-giiiy  color  and  the  macenition  of  the  epidenuis  indicate 
that  the  body  has  lain  in  water.  Something  resembling  tliis  appearance 
may  be  seen  in  the  hands  of  washerwomen  during  life,  and  any  body, 
whatever  the  cause  of  dt^ath,  which  has  been  allowed  to  lie  in  water  after 
death  will  pivseut  the  same  change  of  color  and  the  same  maceration. 
On  the  other  hand,  this  process  iv<[uires  time,  and  the  body  of  a  person 
who  has  been  ivmovi*d  fi*om  the  water  Anthin  a  short  time  after  death, 
say  six  to  eight  hours,  will  not  present  the  coinigation  and  maceration 
which  is  chiimed  as  a  sign  of  death  by  drowning. 

Tlie  absence  of  sand  or  gi*avt4  from  under  the  finger-nails  of  the  bo<ly 
is  of  no  value,  as  such  appearance  is  not  usually  pivsent,  and  is  only  to 
Ih»  found  wheiv  tlie  pei-son  has  clutched  the  bank  or  liottom  in  efforts  to 
siive  himself,  or  wheiv  tlie  body  has  been  dragged  up  a  bank  in  the  prin- 
cess of  its  i-emoval  from  the  water.  It  is  too  much  of  a  refinement  to 
suggest  that  a  mnrdertT  wouhl  endeavor  to  conceal  a  crime  by  attempt- 
ing to  imitate  this  appearance  of  the  nails. 

CasjHT  attaches  ronsi<leral)le  importance  to  the  ivtraction  of  the  penis 
in  cases  of  actual  di*owning.  He  has  found  this  c<mdition  frequently  in 
the  lHHli(^^  of  the  drowned,  and  raivlv  after  death  iroxw  other  causes.  He 
claims  that  even  the  distention  caused  by  putivf action  does  not  prevent 
this  longitudinal  shortness  fi-oni  Ixnng  distinctly  observedw--  W%en,  how- 
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ever,  the  very  ^at  variation  in  the  size  of  the  organ  in  diflferent  indi- 
viduals is  considered,  a  very  careful  obsen'ation  combined  with  previous 
knowledge  of  the  anatomy  of  the  person  under  examination  is  required. 
An  instajttce  of  tliis  organ  assuming  more  than  natural  proportions  after 
death  from  drowning  in  consequence  of  putrefactive  changes  has  been 
l)reviously  cited.  Casper  appai'ently  accepts  the  explanation  of  this  phe- 
nomenon offered  by  Brettner.     This  is  as  follows  : 

**  Bundles  of  unstriped  muscular  fiber  lying  in  the  upper  stratum  of 
the  true  skin  surround  the  sebaceous  glands  and  force  them  forward  by 
their  contraction,  thus  making  cutis  anserina.  Precisely  similar  un- 
striped  muscles  are  found  in  the  subcutaneous  cellidar  tissue  of  the 
penis.  They  run  parallel  to  the  long  axis  of  the  member,  but  verj^  often 
large  bundles  run  across  it.  (Kolliker.)  It  might,  therefore,  be  expected 
that  their  contraction  would  compress  the  spongy  tissues  of  the  penis, 
which  are  capable  of  little  resistance,  and  thus  reduce  its  dimensions  in 
length,  breadth,  and  thickness,  and  thus  produce  what  might  be  called  a 
contraction  of  the  penis ;  and  further,  that  irritants  capable  of  exciting 
the  contraction  of  ordinary  unstriped  muscle  might  also  be  capable  of 
inducing  the  contraction  of  these  unstriped  muscles  of  the  penis,  e.g., 
cold  and  fright.'^  It  is  difficult  for  me  to  understand  why  the  same 
objections  to  this  ingenious  explanation  which  are  raised  by  Casper 
himself  as  to  the  value  of  cutis  anserina  as  a  sign  of  death  by  drowning, 
and  which  have  been  previously  mentioned,  should  not  lie  against  the 
value  of  the  presence  of  a  contracted  penis  as  a  sign  of  this  form  of 
death. 

So  much  for  the  external  appearances.  On  internal  examination  we 
occasionally  find  cerebral  hypenemia.  As  has  already  been  said,  this 
condition  is  by  no  means  constant,  and  therefore  nothing  can  be  argued 
from  its  absence.  If  present  directly  after  death,  it  may  disappear  with 
putrefaction,  and  bodies  which  have  lain  in  water  any  considerable  time, 
or  which  have  been  exposed  to  the  air  after  a  short  immersion,  ver\^  rapidly 
take  on  this  change. 

The  positicm  of  the  epiglottis  is  of  no  value,  inasmuch  as  the  upright 
position  may  exist  in  cases  of  death  from  other  causes,  or  may  be  pro- 
duced in  the  drowned  by  manipulation  during  the  course  of  autopsy. 

Of  much  greater  importance  is  the  vascular  injecti<#n  of  the  mucosa 
of  the  trachea  and  the  pi'esence  of  mucous  froth  in  that  canal.  In  every 
form  of  death  from  suffocation,  except  that  of  nervous  apoplexy,  the 
mucous  membrance  of  the  lar\Tix  and  trachea  is  found,  on  examuiation 
soon  after  death,  more  or  less  injected,  varj-ing  from  isolated  patehes  of 
a  cinnabar-red  color  to  a  uniform  coloration  of  the  whole  mucous  mem- 
brane. This  differs  distinctly  from  the  dirty-red  or  brownish-red  color 
of  decomposition,  and  there  is  also  usually  in  the  trachea  a  fluid  varying 
in  amount  from  a  few  frothy  bubbles  to  an  amount  of  foam  sufficient  to 
fill  the  entii'e  canal.  This  wells  out  of  the  nose  and  mouth  in  conse- 
quence of  the  evolution  of  gases  by  putrefaction,  and  even  when  absent 
in  the  trachea  may  be  forced  from  the  bronchi  by  gentle  pressure.  The 
amount  may,  and  probably  does,  depend  in  a  degree  upon  the  rapidity 
or  the  slowness  of  the  death  process.  In  general,  in  the  bodies  of  the 
drowned  this  appearance  of  froth,  both  externally  and  in  the  trachea,  is 
onlv  to  be  found  when  the  bodv  has  been  removed  from  the  water  within 
a  very  shoil;  time  after  death,  and  it  would  not  be  found  in  cases  of 
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drowning  where  the  death  was  from  apoplejty  or  from  nearo-paral 
Indeed,  I  have  seen  cases  of  pretty  sudden  death  from  organic  dis 
of  the  heart  where  the  amount  of  foam  in  the  hings  and  trachea,  as 
as  externally  at  the  nostrils,  was  greater  than  any  I  have  ever  sec 
the  drowned,  and  which  in  appearance  could  in  uo  wise  be  distingui 
from  the  froth  of  tlie  drowned,  inasmnch  as  iu  both  cases  the  f 
is  simply  a  mixtui-e  of  air-bubbles  with  the  fluid  either  involunti 
inspired  or  present  because  of  pathological  process,  or  a  mixtur 
air  with  the  mucus  naturally  contained  in  the  air-canals.  Casper 
Devergie  differ  in  opinion  iis  to  whether  it  is  necessary  for  the 
duction  of  this  froth  in  the  drowned  that  the  individual  should  1 

fot  his  head  above  water  after  the  first  plunge.  Casper  claiuii 
ave  found  this  froth  present  in  the  eases  of  tliose  who  have  gon 
once  under  the  water,  and  i-emained  there  in  consequence  of  con 
up  under  the  bottoms  of  ships  or  sunken  I(»gs,  while  Devergie  m 
tains  that  the  inhalation  of  atmospheric  air  is  necessary  for  the 
dnction  of  this  froth.  I  remember  the  case  of  a  longshoreman 
fell  from  the  side  of  a  sliip  on  which  he  was  employed,  and  in  fal 
struck  his  head  ou  a  boom  beside  tlie  ship  and  never  rose  after  imi 
sion.  The  body  was  immediately  recovered,  but  life  was  extinct.  In 
case  there  was  no  considerable  anioimt  of  cerebral  hj'petwmia,  the  trnt 
and  larjnx  were  injected,  and  tliere  was  froth  in  these  canals  and  in 
bronchi.  Therefore  it  must  be  admitted  that  in  rare  instances  su( 
phenomenon  may  be  present  without  the  inspiration  of  air  after  subi 
sion,  the  froth  being  formed  of  the  inspired  water  mingled  with 
mucus  and  air  that  was  already  in  the  lungs  at  the  time  of  submersi 
yet  while  I  have  had  occasion  to  examine  the  bodies  of  many  pen 
who  have  died  imder  similar  circumstances,  I  have  never  found  the  fi 
except  in  this  solitary'  case.  I  am  inclined  to  believe  that  the  preseuc 
froth  in  such  cases  is  exceptional.  I  certaiidy  am  of  the  opinion  i 
the  amount  is  largely  proportionate  tx>  the  length  of  the  sbiiggle 
the  amount  of  combined  air  and  water  inspired.  It  is  unfortunate  ■ 
this  sign  disappears  so  quickly  in  consequence  of  putrefaction,  iuasni 
as  tlie  opportunities  for  examination  of  bodies  of  persons  who  have  fa 
into  the  water  stunned,  or  of  suicides  who  have  weighted  their  bo 
with  stones,  or, 'as  in  one  case  coming  under  my  ob8er\"ation,  with  el 
armor,  do  not  come  t<5  the  surface  or  are  not  recovered  till  decomposi 
is  well  Huder  way.  If  the  foam  is  present,  however,  the  medicjil  ji; 
will  at  least  be  in  a  position  to  say  that  life  existed  at  the  time  ol 
formation,  and  thus  dispose  of  the  question  whether  the  body  was  thn 
into  the  water  after  death. 

No  value  is  to  be  attadied  to  the  position  of  the  diaphragm.  ] 
found  variously  arched  in  i-ecent  cases  of  drowning,  and,  as  is  well  kno 
may  be  forced  hi^ier  and  higher  by  the  gases  of  decomposition. 

The  increase  in  the  volume  of  the  lungs  is  a  very  important  sigi 
death  from  drowning,  though  in  consetiueiiee  of  my  own  obseiratii 
am  not  prepare<l  to  go  as  far  as  Casper,  who  declares  that  "  it  never  1 
except  in  the  rarest  instances,  where  putjvfaction  of  the  whole  Intdy 
of  every  organ  is  alreiuly  fur  advanced."  I  have  made  dissection: 
bodies  where  the  decomposition  was  only  indicated  by  the  comment 
putrefaction  of  the  soft  parts  of  the  head  and  a  moderate  greenish 
coloration  of  the  surface  of  the  body,  and  in  these  cases  I  have  fo 
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the  lungs  entirely  collapsed,  and  the  pleural  cavities  containing  a  veiy 
large  amount  of  reddish  fluid,  the  result  of  post-mortem  osmosis.  I  may 
add  that  in  sevenil  of  these  cases  the  history  of  the  misadventure  was 
wholly  known,  and  there  was  no  question  as  to  the  real  cause  of  death. 
This  increase  in  the  volume  of  the  lungs,  however,  generally  occurs  in 
cases  of  death  by  drowning  even  where  death  occun-ed  as  a  result  of 
nervous  apoplexy,  and  is  caused  by  the  violent  attempts  to  breathe  as 
the  head  emerges  from  the  water,  and  also  by  the  inhalation  of  the  fluid 
in  which  the  drowning  occurs,  the  latter  probably  plaj^ng  tlie  chief  part 
in  the  production  of  this  phenomenon.  The  lungs  no  longer  have  the 
crepitant  feel  of  noraial  limgs,  but  are  verj'  like  a  sponge,  and  when 
these  organs  are  incised  there  is  a  copious  flow  of  a  bloody  froth. 

It  is  of  little  moment  whetlier  water  can  get  into  tiie  lungs  after 
death,  a  point  which  is  much  in  dispute,  inasmuch  as  the  formation  of 
froth  is  essentially  a  vital  process,  and  cannot  occur  after  life  is  extinct. 
This  sign  of  death  by  drowning  is  wholly  incontrovertible  when  in  the 
lungs  is  found  a  fluid  of  peculiar  chara<5ter,  and  of  the  same  nature  in 
which  the  body  has  been  found,  as,  for  instance,  liquid  manure,  or  liquor 
amnii.  I  had  occasion  to  make  a  section  of  tlie  body  of  a  man,  in  a  case 
of  suspected  murder,  where  the  body  was  found  in  a  bam  cellar  in  the 
manure-pit  of  a  stable  accommodating  a  great  niunber  of  animals.  It 
was  shown  that  the  man  had  come  there  with  a  companion  for  the  pur- 
pose of  carting  away  the  manure  at  a  very  early  hour  in  the  mommg. 
Both  the  man  and  his  companion  were  somewhat  intoxicated.  After 
daylight  an  employee  of  the  proprietor  of  the  stable  found  the  cart  still 
there,  while  both  men  had  disappeared.  Search  revealed  the  presence 
of  one  of  the  men  in  the  half -liquid  manure  of  the  pit.  His  companion, 
when  found,  could  give  no  very  connected  account  of  what  had  hap- 
pened, claiming  that  he  had  left  the  man  there  when  he  went  away  for 
more  liquor,  and  as  he  did  not  find  him  on  his  return,  went  home  himself 
in  a  dazed  way,  leaving  the  team  at  the  stable.  External  examination 
showed  the  absence  of  all  bruises — in  fact,  there  was  nothing  unusual 
except  the  extreme  filth  of  the  clothing  and  body  from  its  environment 
since  death.  The  volume  of  the  lungs  was  very  much  increased,  and  in 
the  bi'onchi  even  of  the  smaller  size  there  were  particles  of  equine  fteces 
mingled  with  urine.  It  was  clear  that  the  man  had  come  to  his  death 
by  drowning  in  the  pit,  and  the  result  of  the  further  investigation  seemed 
to  make  it  probable  that  in  the  absence  of  his  companion  the  man  had 
opened  the  scuttle,  and  from  intoxication  fallen  into  the  pit  and  drowned. 

Overloading  of  the  right  side  of  the  heart  may  occur,  and  generally 
does  in  any  form  of  asphyxia,  and  is  not  characteristic  of  the  particular 
form  of  death  by  asphjTcia  which  is  under  consideration.  It  might  be 
found  in  any  case  where  the  body  of  a  person  who  had  died  by  strangu- 
lation had  been  thrown  into  the  water  after  death.  Moreover,  in  the 
rare  cases  where  death  has  been  due  to  cerebral  hypercemia  or  to  neuro- 
paralysis, this  condition  of  the  heart  is  not  to  be  observed.  Congestion 
of  the  lungs  and  hypercpmia  of  the  pulmonar\'  artery  are  also  common  to 
various  forms  of  asph^Tcia  whatever  the  cause,  and  consequently  are  not 
peculiarly  characteristic  of  death  by  drowning.  The  dark  color  and  the 
fluidity  of  the  blood  is  always  present  in  cases  of  death  by  drowning; 
but  it  is  also  present  in  any  case  of  death  where  the  access  of  atmos- 
pheric air  is  prevented ;  and  indeed,  it  is  found  in  cases  of  death  from 
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narcotic  poisoning  and  from  lightning  or  any  other  fatal  amount  of  elec- 
tricity. This  has  been  demonstrated  frequently  since  the  introduction 
of  this  fluid  into  general  use  for  power  or  light.  It  should  be  remarked 
that  this  condition  of  the  blood,  which  is  always  to  be  found  if  the  body 
is  examined  sufficiently  early,  disappears  entirely  when  putrefaction  is 
considerably  advanced. 

In  regard  to  the  congestion  of  the  solid  viscera  of  the  abdomen,  as 
well  as  the  overloading  of  the  vena  cava  and  the  mesenteric  veins,  the 
same  remarks  which  were  made  about  the  hyperaemia  of  the  •brain  and 
lungs  are  applicable.  These  parts  wiU  be  found  congested  in  most  cases 
of  drowning,  but  tliis  only  means  that  the  death  has  resulted  from  as- 
phyxia, though  not  necessarily  from  drowning.  Of  course  this  hyper- 
semia  is  not  likely  to  be  found  in  the  organs  of  those  who  have  died  in 
the  water  from  any  other  cause  than  drowning. 

Whether  the  bladder  is  full  or  empty  is  a  matter  of  no  diagnostic 
value.  I  have  frequently  found  the  bladder  verj'  much  distended  with 
urine  in  cases  of  drowning,  and  on  the  other  hand  I  have  also  found  it 
entirely  empty.  In  cities  with  a  water-front  it  is  not  at  aU  uncommon 
to  see  cases  where  the  body  has  been  found  alongside  a  wharf,  and  where 
the  condition  of  the  clothing  and  the  emptiness  of  the  bladder  have  very 
strongly  suggested  that  the  deceased  had  gone  to  the  side  of  the  wharf 
for  the  purpose  of  voiding  iu*ine,  and  in  so  doing,  or  immediately  there- 
after,  had  lost  his  balance  from  intoxication  and  fallen  into  the  water 
and  drowned. 

The  presence  of  water  in  the  stomach  of  the  drowned  is  a  fairly  con- 
stant appearance.  Its  value  as  a  diagnostic  symptom  is  somewhat  in  dis- 
pute. Casper  thinks  that  it  is  always  present  in  fresh  bodies,  and  that 
where  it  is  apparently  absent  the  absence  is  rather  dependent  on  illusion 
than  reality.  Ogston  claims  to  have  found  water  present  in  the  stomach 
in  nearly  thirty-seven  percent,  of  his  cases.  In  at  least  fifty  percent, 
of  my  own  cases  the  presence  of  water  in  the  stomach  has  been  ob- 
served. Ogston  further  states  that  in  ten  of  Ids  cases,  though  there 
was  no  water  in  the  stomach,  it  was  present  to  a  limited  extent  in  the 
abdominal  cavity,  never  to  an  amount  more  than  six  ounces.  This  sug- 
gests to  the  anatomist  the  question  as  to  how  it  arrived  in  this  serous 
cavity  in  the  process  of  drowning.  However,  as  it  gets  into  the  pleural 
cavities  by  osmosis  it  is  possible  that  it  reaches  the  abdomen  in  the  same 
manner.  This  presence  of  water  in  the  pleiu*al  cavities,  which  I  have 
obsei-ved  in  a  ver^'  large  proportion  of  the  cases  of  drowning  which  came 
under  my  observation,  is,  in  my  opinion,  a  veiy  important  sign.  It  is 
to  be  found  at  a  time  when  putrefaction  has  at  most  just  begim.  It  is 
tinged  with  the  coloring  matter  of  the  blood,  and  is  generally  altogether 
too  much  in  amount  to  be  accounted  for  by  tlie  serum  which  would 
naturally  come  from  the  blood  of  a  congested  lung,  and,  to  my  mind, 
indicates  the  presence  in  the  liuig  of  a  considerable  amount  of  water  in- 
troduced during  the  death-struggle.  The  presence  of  other  pathological 
changes  would  of  course  settle  any  question  as  to  whether  this  fluid  was 
the  result  of  an  effusion  caused  by  pleuritic  inflammation  during  life. 
I  have  found  as  much  as  a  quart  of  this  fluid  in  each  pleural  cavit}'. 

To  retiun  to  the  question  of  water  in  the  stomach,  it  has  been  shown 
by  experiments  on  animals  that  water  enters  the  stomach  during  the 
process  of  drowning  by  the  act  of  deglutition  as  the  animal  comes  to 
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the  surface  to  respire,  while  when  they  are  kept  continually  under  water 
till  life  is  extinct,  little,  if  any,  water  enters  this  cavity.  It  has  also  been 
found  by  experiment  that  water  does  not  enter  the  stomach  of  an  animal 
thrown  into  the  water  after  death.  The  power  of  swallowing  is  lost 
after  death,  and  the  walls  of  the  OBsophagus  apply  themselves  too  closely 
togetlier  to  permit  tlie  passage  of  water.  Nearly  all  writers  are  agreed 
that  water  cannot  enter  the  stomach  after  death,  at  any  rate  till  putre- 
faction is  far  advanced.  It  must  be  borne  in  mind  that  water  may  have 
been  swallowed  by  the  deceased  just  previous  to  immersion ;  but  such 
cases  are  the  exception,  and  if  the  fluid  found  in  the  stomach  should  be 
different  from  the  kind  of  wat-er  which  would  naturally  be  drunk — sea- 
water  for  instance,  or  a  fluid  which  is  never  voluntarily  drunk,  as  hquid 
manure  or  liquid  mud — the  proof  is  positive  that  death  resulted  from 
drowning.  The  only  exception  to  this  is  the  case  of  a  new-bom  child. 
It  has  been  shown  that  there  are  movements  of  deglutition  made  by  the 
foetus  while  in  the  membranes.  Consequently  if  liquor  amnii  or  uterine 
mucus  be  found  in  the  stomach  of  a  new-bom  child,  it  would  not  show 
that  the  child  had  been  drowned,  as  these  substances  have  been  found 
in  the  stomachs  of  children  who  have  never  breathed.  Generally  speak- 
ing, however,  when  other  substances  are  found,  such  as  human  ordure,  it 
is  an  indication  that  the  child  has  been  drowned.  If  there  should  be  any 
doubt,  a  careful  examination  of  the  lungs  as  to  the  matter  of  their  having 
been  distended  by  natural  respiration  diould  be  made. 

The  following  case  illustrates  a  manner  of  death  not  at  all  uncommon, 
but  which  has  given  rise  to  what  seems  an  unnecessary  amount  of  discus- 
sion. During  the  bathing  season  a  few  years  ago  a  man  was  wading  in 
the  surf  at  a  seaside  resort,  and  was  not  in  the  water  at  a  great^jr  depth 
than  his  hips.  A  female  friend,  who  was  swimming  at  some  distance 
farther  out  from  the  shore,  in  a  spirit  of  mischief  cried  for  help,  exclaim- 
ing that  she  was  drowning.  The  man  made  a  violent  attempt  to  reach 
the  woman,  but  after  a  few  steps  fell  forward  into  the  water  and  did  not 
rise.  He  was  immediately  taken  out,  but  all  attempts  at  resuscitation 
proved  unavailing.  The  dissection  showed  a  large,  very  fatty  heart.,  dis- 
tended with  blood  on  both  sides,  no  unusual  darkness  or  fluiditv  of  the 
blood,  and  no  cerebral  or  tracheal  injection,  and  entire  absence  of  froth 
in  the  air-passages.  Now,  although  this  death  occuri'ed  in  the  water  and 
the  body  was  submerged,  the  case  was  clearly  one  of  death  from  syncope. 
Owing  to  the  fright  and  the  sudden  exertion,  a  heart  in  a  pronounced 
degree  of  fatty  infiltration  became  incapable  of  work.  This  might  equally 
have  happened  on  land.  Such  cases  ought  not  at  all  to  be  considered 
cases  of  drowning. 

During  the  same  season,  at  another  resort,  a  man  who  could  not 
swim  at  all  was  wading  in  the  water,  when  he  suddenly  fell  and  was 
submerged.  He  had  been  in  the  water  but  the  shortest  time  before  this 
happened,  but  he  had  just  previous  to  jumping  into  the  water  eaten  a 
very  large  meal  and  had  partaken  freely  of  stimulants.  The  autopsy  in 
this  case  showed  only  very  great  engorgement  of  the  cerebral  vessels 
without  actual  rupture.  This  case  should  properly  be  classed  as  a  death 
from  cerebral  congestion  and  shock  rather  than  as  a  death  from  drown- 
ing, although  the  death  did  occur  in  the  water,  and  it  is  possible  that  life 
was  not  wholly  extinct  at  the  time  of  submersion. 

Something  more  than  two  years  ago  I  was  called  to  investigate  the 
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death  of  a  new-bom  infant  in  one  of  the  outlying  districts  of  the  city  of 
Boston.  The  mother  was  a  domestic,  and  was  not  known  by  her  em- 
ployer to  be  pregnant  until  after  the  delivery.  She  was  alone  at  the 
time  of  the  birth,  and  claimed  that  the  child  had  never  cried  or  given 
any  sign  of  life,  and  that,  belie\ing  that  it  was  dead,  she  had  put  it  into 
a  pail  containing  various  fluids,  water,  urine,  blood,  etc.  The  umbilical 
cord  had  been  cut  but  not  tied.  The  section  showed  that  the  child  had 
breathed,  as  the  lungs  were  fully  distended,  and  presented  a  number  of 
blebs  upon  their  surface  (emphysema),  and  were  wholly  buoyant  in  water, 
both  in  mass  with  the  thvmus  attached,  and  also  in  small  sections  after 
being  subjected  to  great  pressure.  The  lungs  were,  however,  overloaded 
with  blood,  and  there  was  cerebral  congestion ;  the  bronchial  tubes  con- 
tained a  little  froth,  and  in  the  stomach  was  found  a  reddish-brown  fluid 
with  an  odor  of  urine,  in  which  were  blood-corpuscles.  Although  this 
was  apparently  a  case  of  homicidal  drowning,  the  authorities  thought  it 
unlikely  that  a  conviction  of  an  ignorant  woman,  who  was  alone  in  her 
travail,  could  be  obtained. 

I  have  made  post-mortem  examinations  in  very  many  cases  of  new- 
born children,  which  were  said  by  the  parents — and  no  doubt  the  state- 
ment was  made  in  perfect  good  faith — ^to  have  been  stiQ-bom,  where  the 
section  has  shown  in  the  stomach  the  presence  of  the  uterine  fluids  mixed 
with  blood,  while  the  lungs  clearly  indicated  that  the  child  had  breathed, 
and  had  afterward  died  from  the  prevention  of  access  of  atmospheric  air. 
These  are  cases  where  the  mother  was  alone  at  the  time  of  birth,  and  the 
child  was  expelled  rapidly  into  a  pool  of  the  fluids  of  the  motier,  who 
may  have  been  in  a  half  swoon  herself,  and  where  the  child,  lying  face 
downward  in  this  mass  of  fluid,  was  drowned  before  anything  could  be 
done  to  remove  it  from  its  situation.  The  new-bom  child  dies  in  a  very 
short  time  in  such  a  situation,  and  the  speed  with  which  death  ensues 
prevents  the  changes  which  are  seen  so  markedly  in  the  adult. 

The  question  whether  any  given  death  from  drowning  was  the  residt 
of  accident,  suicide,  or  homicide  is  one  most  difficult  to  determine,  and 
ver}'  little  aid  is  given  in  the  majority  of  cases  from  the  examination  of 
the  body  alone.  External  circumstances  must  be  carefully  weighed,  and 
an  opinion  given  with  a  great  deal  of  caution,  as  it  is  in  many  cases  im- 

f possible  for  the  medical  jiuist  to  give  an  opinion  which  shaU  be  exact, 
f  the  body  has  not  too  far  advanced  in  putrefaction  he  will  generally  be 
able  to  state  whether  the  body  was  alive  or  dead  when  it  went  into  the 
water.  In  tlie  latter  case  suicidal  drowning  would  be  out  of  the  ques- 
tion, and  the  question  of  the  homicide  by  drowning  of  a  new-bom  child 
would  be  settled  in  the  negative  if  the  body  was  found  to  have  been 
dead  when  thrown  into  the  water.  This  is  of  importance,  inasmuch  as 
many  cases  come  up  for  investigation  every  year  where  the  body  has 
thus  been  disposed  of  to  escape  the  expense  of  bui-ial.  That  the  body  of 
an  adult  should  be  thrown  into  the  water  for  such  cause  is  very  unusual. 
Injuries  of  various  kinds  may  be  found  upon  the  body,  and  they  may 
have  been  produced  both  before  and  after  death  in  various  ways.  A 
man  may  have  been  wounded  and  subsequently  fallen  into  the  water,  or 
a  suicide  may  resort  to  drowning  after  ha\'ing  failed  in  other  ways. 

In  the  summer  of  1893  I  was  called  to  examine  the  body  of  a  man 
which  had  just  been  taken  from  tide- water  at  the  junction  of  the  river 
Charles.    The  body  had  evidently  been  in  the  water  but  a  short  time. 
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Tlie  post-mortem  examination  showed  all  the  characteristic  signs  of  death 
by  asphyxia  from  drowning.  Yet  in  the  right  side  of  the  head  were 
found  two  wounds  produced  by  pistol-balls,  both  bullets  having  been 
fired  into  the  head  at  short  range ;  but  as  they  were  of  the  smallest  cali- 
ber, and  therefore  fired  with  a  small  charge  of  powder,  they  had  buried 
themselves  in  the  skull  without  penetratmg  it,  and  had  produced  no 
further  effect  upon  the  brain  than  a  trifling  ecchymosis  directly  beneath 
the  site  of  the  bullet.  In  this  ease  it  was  clear  that  the  man  had  been 
shot  and  then  had  died  from  drowning,  and  would  not  necessarily  have 
died  from  the  effects  of  the  shooting.  Fortunately,  some  letters  left  by 
the  deceased,  and  an  investigation  of  his  financial  situation,  left  no  doubt 
tliat  the  case  was  one  of  suicide. 

A  body  in  running  water  may  be  subjected  to  injuries  by  being 
hurled  against  floating  ice,  the  piers  of  bridges,  or  by  being  mutilated 
by  the  propellers  or  paddle-wheels  of  steamboats.  In  such  cases  great 
care  must  be  used  in  the  investigation  to  determine  as  far  as  possible 
whether  these  wounds  show  any  signs  of  vital  reaction  indicating  that 
they  were  inflicted  during  life.  Moreover,  the  medical  expert  must  be 
careful  not  to  mistake  post-mortem  changes  from  putrefaction,  such  as 
the  presence  of  swelling  of  the  scalp,  or  blood  beneath  it,  for  a  process 
occurring  before  death.  Bodies  are  often  much  crushed  when  lying  in 
tide- water  by  the  weight  of  a  ship  settling  upon  the  body  as  the  tide 
ebbs.  Such  injuries,  however,  are  so  great  as  to  leave  little  doubt  that 
they  were  not  inflicted  during  life. 

Collateral  circumstances  may  often  throw  some  light  on  the  question 
of  homicide,  or  suicide,  or  accident.  Certain  people,  from  the  nature  of 
their  occupation,  are  liable  to  accidents  of  this  sort,  such  as  sailors,  long- 
shoremen, dyers,  icemen,  and  railroad  employees  who  are  required  to 
walk  over  trestle  work.  Weights  of  any  kind  attached  to  the  body  sug- 
gest suicide  in  the  case  of  the  adult.  The  case  preWously  cited  of  a 
young  man  who  was  found  with  a  suit  of  chain  armor  attached  by  a 
belt  to  the  body  is  illustrative.  No  one  knew  that  the  man  was  inclined 
to  self-destruction ;  but  the  fact  that  he  was  an  actor,  and  that  this  suit 
was  a  part  of  his  own  wardrobe,  and  some  subsequently  ascertained  facts, 
clearly  demonstrated  suicide. 

A  celebrated  case  occurring  in  a  county  of  Massachusetts  some  two 
years  or  more  ago  is  of  especial  interest  in  this  connection.  On  or  about 
Christmas  eve  a  young  woman  disappeared  from  her  home,  and  some 
months  later  her  body  was  disco\'ered  in  tide- water  near  a  bridge  con- 
necting the  town  where  she  had  lived  with  an  adjoining  city.  It  was 
asserted  that  on  the  night  of  her  disappearance,  which  was  very  stormy, 
she  was  seen  to  get  into  a  buggj'  with  a  man  who  was  assumed  to  be  her 
lover  and  the  father  of  her  unborn  child.  There  were  some  letters  which 
pretended  to  have  been  mailed  by  her  after  the  time  of  her  disappear- 
ance, which  were  written  in  a  hand  resembling  that  of  the  accused,  and 
these,  together  with  other  circumstances,  led  to  the  arrest  and  trial  of 
this  man.  The  autopsy,  which  was  very  carefully  conducted  by  Drs. 
Durell  and  Swan,  was  witnessed  by  myself.  The  appearances  showed 
nothing  of  external  violence,  and  only  a  moderate  degree  of  putrefac- 
tion. There  was  engorgement  of  the  lungs,  and  the  blood  was  dark  and 
fluid.  Both  chest  cavities  contained  a  large  amount  of  reddish  fluid, 
and  the  mucosa  of  larynx  and  trachea  were  stained  a  dark  red.    There 
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was  about  a  pint  of  water  in  the  stomach.  There  was  nothing  indicat- 
ing any  other  cause  of  death.  In  the  uterus  was  a  foetus  of  the  fifth 
month.  The  examination  of  the  body  showed  nothing  to  indicate 
whether  the  death  was  one  of  homicide  or  suicide  except  the  moral 
evidence  afforded  by  the  pregnancy  suggestive  of  a  motive  for  suicide. 
The  contention  of  the  government  was  that  this  was  also  a  sufficient 
motive  for  murder  on  the  part  of  the  alleged  father.  It  was  claimed 
that  because  he  was  for  a  long  time  deaf  to  her  entreaties  to  marr>' 
her,  at  last,  to  rid  himself  of  her  importunity,  he,  under  the  pretense 
of  taking  her  away  to  be  man'ied,  had  driven  to  this  bridge,  and 
there  had  taken  her  out  of  the  carriage  and  thrown  her  over.  The 
defense  claimed  that  it  would  have  been  impossible  for  the  man  to 
have  taken  this  girl,  in  the  full  possession  of  her  senses  (and  there  was 
nothing  to  indi(jate  she  was  not ;  indeed,  the  government  claimed  that 
she  shrieked  when  thrown  in),  and  thrown  her  over  the  high  rails  of  a 
bridge  into  the  water  without  using  sufficient  force  to  have  left  marks 
on  her  body ;  and  again,  that  the  physical  relations  of  the  bugg^^  and 
the  bridge  did  not  admit  of  his  attaining  a  position  where  he  could  have 
thrown  her  over  either  with  or  without  great  force ;  that  murder  by 
drowning  in  the  case  of  an  adult  was  most  unusual ;  and  that  the  mo- 
tive was  entirelv  insufficient,  inasmuch  as  under  the  laws  he  would  have 
had  to  submit  to  the  penalty  only  of  supporting  the  child  imder  the 
Bastardy  Act ;  that  suicide  of  women  pregnant  wiOi  an  illegitimate  child 
is  of  very  frequent  occurrence ;  and  that  the  throwing  the  girl  into  the 
water  where  there  was  the  possibility  of  her  floating  to  the  bank  of  the 
river,  or  of  her  being  i*escued,  was  not  the  probable  act  of  a  man  who 
was  ingenious  enough  to  have  planned  the  scheme  as  outlined  by  the 
government,  a  man  who  would  not  have  been  so  shortsighted  as  to  take 
such  a  chance. 

To  show  how  much  the  matter  was  in  doubt,  it  may  be  stated  that 
there  were  two  trials  of  the  case,  in  the  first  of  which  the  jury  promptly 
convicted,  and  on  the  second,  and  with  the  same  evidence  practically,  the 
jury  with  e(iual  promptness  acquitted  the  prisoner.  It  must  be  admitted 
that  the  entire  absence  of  any  marks  of  violence  upon  the  body  in  the 
way  of  scratches  or  bruises  lent  a  certain  sort  of  moral  weight  to  the 
claim  of  the  defense. 

The  nature  and  depth  of  the  fluid  should  be  considered,  though  great 
caution  should  be  used  in  forming  an  opinion  of  homicide  because  of  the 
shallowness  of  tlie  water.  An  epileptic  might  have  a  seizure  on  the  edge 
of  a  shallow  pool  of  water  and  die  of  drowning  because  of  his  inability 
to  assist  himself. 

In  the  summer  of  1877  I  had  occasion  to  examine  the  body  of  a  man 
who  was  found  in  a  very  shallow  ditch  of  water  in  a  town  near  Boston. 
At  the  time  of  finding  the  body  there  was  scarcely  water  enough  to  cover 
the  half  of  the  body  when  lying  prone.  The  physical  signs  were  clearly 
those  of  drowning,  and  it  w^is  ascertiiined  that  he  had  left  a  resort  where 
he  had  spent  the  evening  in  drinking,  quite  late  on  the  previous  night, 
and  that  his  route  homeward  was  over  a  low  trestlework  crossing  Uie 
ditch  where  the  body  was  found,  and  which,  though  often  dry,  was  ac- 
(•essible  to  tide-water,  and  at  about  tlie  time  that  he  started  for  home  the 
tide  was  high.  All  of  his  valuables,  including  money  and  a  costly  gold 
watch,  were  found  on  his  person,  and  the  conclusion  was  warranted  that 
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in  a  state  of  intoxication  he  had  fallen  from  the  trestle  and  drowned, 
and  by  the  incoming  tide  the  body  had  been  carried  a  little  farther  inland. 
The  answer  to  the  question,  How  long  has  this  body  been  in  the 
water?  is  of  importance,  but  it  can  rarely  be  answered  witli  exactness,  as 
has  been  shown  in  the  part  of  this  article  which  treats  of  putrefaction. 


DEATH  FROM  COLD  AND  HEAT. 

While  cases  of  death  from  extreme  cold  are  of  comparatively  rare 
occurrence,  they  are  still  worthy  of  some  passing  mention  in  a  work  of 
this  character.  .  Of  course  the  cases  will  occur  only  in  the  winter  time, 
in  tlie  northern  part  of  temperate  climates,  and  in  those  zones  which  are 
known  as  frigid.  The  rarity  of  the  occurrence  of  these  cases  has  left 
the  medical  jurist  with  insuSOScient  data  fi-om  which  to  draw  accurate 
conclusions  as  to  the  post-mortem  appearances  characteristic  of  death 
from  cold. 

Out  of  some  four  thousand  cases  of  death  from  violence  which  have 
come  under  my  own  observation,  there  was  only  one  case  which  could 
be  in  any  way  attributed  to  the  effect  of  extremely  low  temperature,  and 
even  in  this  case  the  history  was  such  as  to  render  rather  obscure  the 
question  whether  the  death  was  not  caused  primarily  by  the  narcotic 
effect  of  alcohol,  the  freezing  occurring  immediately  after  death. 

From  an  observation  of  some  nineteen  cases,  Dr.  Ogst<m  says  that 
the  peculiar  appearance  in  the  bodies  of  adults  who  are  frozen  are :  first., 
an  arterial  hue  of  the  blood  generally,  except  when  viewed  in  masses 
within  the  heart;  second,  an  unusual  accimiulation  of  blood  on  both 
sides  of  the  heart  and  in  the  large  vessels,  and  both  arteries  and  veins 
above  the  chest ;  third,  a  pallor  of  the  general  surface  of  the  body,  an 
anaemia  of  the  viscera  largely  supplied  with  blood ;  foiu*th,  the  irregular 
and  dusky  red  patches  on  limited  portions  on  the  exterior  of  tlie  body  in 
parts  not  dependent,  and  which  contrast  visibly  with  tlie  pallor  of  the 
skin  and  general  surface.  On  tlie  other  hand,  Casper  says :  "  There  is 
not  one  appearance  which  can,  with  any  certainty,  justifj^  the  assiunption 
of  death  from  cold."  He  mentions  also  that  in  cases  where  the  ears,  the 
points  of  noses,  and  the  fingers  are  i-eadily  broken  off,  such  appearances 
have  been  proclaimed  as  signs  of  death  from  freezing.  But  this  condi- 
tion only  proves  that  these  part*  of  the  deceased  had  possibly  been  frozen 
before  death.  Of  course  it  is  not  an  infrequent  occurrence  to  find,  in 
winter  time,  on  post-mortem  examination  of  bodies,  in  the  hollow  organs 
fluids  which  have  been  converted  into  masses  of  ice.  He  further  says 
that  the  overloading  of  the  vessels  of  the  brain,  lungs,  and  heart,  and 
large  venous  trunks,  any  or  all  of  them,  is  of  no  real  value  in  the  way 
of  demonstrating  death  from  cold,  since  this  condition  is  found  after 
other  kinds  of  death ;  so  that,  really,  the  diagnosis  is  only  to  be  made  by 
considering  the  whole  picture  in  connection  with  the  historj'^  of  the  case, 
and  the  absence  of  evidence  of  death  from  any  other  cause.  But  Casper 
calls  atenttion  to  one  point  of  negative  evidence,  which  is  this :  if  a  body 
found  frozen  is  in  a  state  of  commencing  or  advancing  putrefaction,  it 
is  quite  clear  that  the  individual  did  not  die  from  cold,  but  that  the  body 
had  already  begun  to  putrefy  before  the  freezing,  inasmuch  as  ice  itseft 
is  a  preservative. 
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In  regard  to  the  points  made  by  Dr.  Ogston,  it  is  said  that  the  arte- 
rial hue  of  the  blood  is  to  be  found  after  death  in  other  cases,  notably 
in  cases  of  death  from  carbonic  oxide  poisoning.  As  to  the  unusual 
accumulation  of  blood  in  both  sides  of  the  heart,  it  is  well  known  that  this 
may  be  found  in  cases  of  death  from  other  causes,  as,  for  instance,  in 
some  cases  of  heart  disease.  Pallor  of  the  general  surface  of  the  bodv 
is  common  to  all  kinds  of  death ;  but  as  to  the  dusky  red  patches  whicli 
are  found  in  parts  other  than  those  dependent,  it  may  be  said  they  are 
of  a  certain  diagnostic  value,  but,  without  corroborating  circumstances, 
would  not  be  in  themselves  sufficient  to  warrant  an  absolute  opinion  that 
the  death  was  caused  by  cold. 

It  may  be  said  with  regard  to  the  persons  who  most  readily  succumb 
to  exceedingly  low  temperature,  that  they  are  naturally  those  people 
whose  vital  powers  are  tlie  feeblest — that  is,  in  the  very  young  and  the 
very  old,  and  those  who  are  narcotized  from  excessive  indulgence  in 
alcohol.  And  it  may  also  be  stated  that  in  the  case  of  the  habitual 
drunkard  the  pathological  changes  which  have  taken  place  in  the  tis- 
sues of  the  heart  render  the  circulation  more  feeble,  and  consequently 
render  the  individual  himself  less  able  to  withstand  the  effects  of  the 
cold. 

The  diagnosis  of  death  by  freezing  must  rather  depend  upon  common 
sense  than  upon  specific  changes  found  on  dissection ;  and  althougli  there 
have  been  exceptionally  rare  cases  where  death  from  this  cause  has  been 
attributed  to  the  intentional  act  of  another,  in  the  vast  majority  of  cases 
such  deaths  must  be  looked  upon  wholly  as  the  result  of  accident. 

Death  from  the  other  extreme  of  temperature— excessive  heat — ^is,  on 
the  other  hand,  of  fairly  common  occurrence.  And  while  the  human 
body  is  capable  of  resisting  for  a  brief  period  a  high  degree  of  tempera- 
ture, a  long-continued  exposure  to  a  moderately  great  elevation  of  tem- 
peratiu*e,  or  the  exposure  a  shoi-t  time  to  excessively  high  temperature, 
results  in  the  destniction  of  life. 

Tliere  are  notable  instances  of  people  who  are  able  to  bear  high  tem- 
perature for  an  extended  period — the  firemen  or  stokers  in  the  engine- 
rooms  of  the  ocean  steamers,  wliere  the  temperatiu^  is  often  from  145^ 
to  150O  F.  In  the  Turkish  bath  the  temperatm'e  is  sometimes  from  180^ 
to  200°.  In  both  of  these  situations  deaths  ha^e  occurreil.  The  first 
effect  of  heat  is  to  stimulate  tremendouslv  the  action  of  the  hearty  fol- 
lowed  by  a  feeling  of  giddiness  and  suffocation  and  death  by  coma ;  or 
if  the  person  does  not  die  immediately,  it  may  lead  to  congestion  of  the 
limgs  with  the  attendant  fever.  Excessive  heat,  aside  from  actual  burn- 
ing, kills  by  producing  apoplexy,  and  the  post-moitem  examinations  in 
cases  of  death  from  sunstroke  have  shown  that  the  appearances  were 
those  of  apoplexy. 

Accor<iing  to  Dr.  Tidy,  wlien  death  has  occurred  from  excessive  heat 
rigor  mortis  comes  on  quickly,  putrefaction  sets  in  very  rapidly,  and  lind 
spots  and  petechia?  are  often  found  on  the  body.  Tlie  brain  and  its 
membranes  are  injected,  and  serum  will  be  found  in  excess  in  the  ven- 
tricles. The  lungs  are  especially  dark  and  injected,  particularly  the  cen- 
tral and  posterior  parts  and  the  bases.  There  are  often  large  pulmonary 
apoplexies.  The  heart  is  generally  filled  with  liquid  blood,  especially  on 
the  right  side,  and  the  entire  venous  system  is  usually  congested  j  and 
yet  tliese  appearances  are  by  no  means  constant. 
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Death  in  Consequence  of  Burning. — ^Under  this  head  I  shall  not 
consider  the  cases  where  death  is  from  suffocation  by  smoke  or  by  the 
spasm  of  the  glottis  in  consequence  of  inhalation  of  flame.  The  effects 
of  heat  upon  the  body  vary  in  proportion  to  the  severity,  from  simple 
reddening  to  an  entire  charnng  of  the  body  and  destruction  of  the  deep- 
seated  parts.  Death  takes  place  in  two  Afferent  ways :  severe  and  ex- 
tensive bums  may  destroy  life  from  the  depression  of  the  ner\'ous  sys- 
tem, owing  to  the  number  of  superficial  nerves  that  arc  affected ;  or  the 
victims  may  suffer  from  inflammatory  reaction  and  from  suppuration 
and  fever  at  a  later  period,  and  they  may  die  from  the  effects  of  the  de- 
struction of  the  skin  (although  the  bum  may  be  superficial,  yet  covering 
a  very  large  area  of  the  body),  the  chief  gland  of  the  body. 

The  question  as  to  the  connection  of  certain  pathological  changes  in 
the  interior  of  the  body  with  alleged  bums,  wliich  have  not  during  life 
attracted  special  attention,  is  not  likely  to  give  rise  to  a  great  deal  of 
trouble.  It  is  in  cases  where  the  appearance  of  the  exterior  of  the  dead 
body  is  suggestive  of  bums  that  the  question  might  be  raised  as  to 
whether  the  bums  were  inflicted  in  life,  or  whether  after  death  for  the 
purpose  of  concealment  of  crime. 

The  researches  of  Christison  and  Taylor,  which  are  practically  in 
agreement,  show  that  the  appearance  which  follows  immediately  upon 
the  application  of  heat  to  the  living  body  is  a  flush  of  redness  around  the 
burned  part,  removable  by  gentle  pressure,  disappearing  in  time,  and 
not  permanent  after  death.  Next  to  this  in  order,  following  almost  im- 
mediately after  the  injury,  is  a  narrow  line  of  deep  redness,  separated  by 
a  line  of  deep  whiteness  passing  into  a  blush,  but  not  capable  of  being 
removed  by  pressure.  This  line  of  redness  may  be  seen  after  the  applica- 
tion of  the  actual  cautery.  The  next  phenomenon  is  the  appearance  of 
blisters,  which  may  generally,  when  the  agent  is  a  scalding  fluid,  appear  in 
a  verj'^  few  minutes,  as  in  young  cliildren,  or  may  be  delayed  for  hours. 

Christison  considers  that  a  line  of  redness  not  removable  by  pressure, 
followed  by  blisters  containing  serum,  is  a  certain  sign  that  the  burn  was 
inflicted  during  life,  while  blisters  containing  only  air  may  be  produced 
by  heat  after  death.  In  bodies  dead  thirty  minutes  he  failed  to  produce 
such  an  effect  by  boiling  water  or  cauterizing-irons.  Dr.  Taylor  arri^'ed 
at  the  same  results  and  same  conclusions,  though  he  warns  us  that  the 
absence  of  these  blisters  does  not  certainly  lead  to  a  conclusion  that 
death  was  not  caused  by  burning. 

Casper,  after  repeated  experiments,  says :  "  It  is  quite  impossible  to 
confound  a  bum  inflicted  during  life  with  one  inflicted  after  death." 
The  vesicles  produced  after  death  are  of  very  small  size,  do  not  contain 
serum,  and  quickly  burst. 

Ogston's  criticisms  on  these  conclusions  are,  that  we  not  only  occa- 
sionally fail  to  produce  vesication  by  burning  during  life,  but  sometimes 
even  any  redness  at  all  of  the  burned  part  is  not  perceptible ;  and,  more- 
over, that  vesication  without  redness  on  a  dead  body  would  not  be  suffi- 
cient to  warrant  the  conclusion  that  the  bum  had  occurred  during  life, 
as  such  blisters  may  come  from  other  causes,  as  was  illustrated  in  the 
article  on  putrefaction. 

In  re§^rd  to  the  matter  of  so-called  spontaneous  combustion,  al- 
though its  occurrence  has  been  claimed  by  as  eminent  an  authority  as 
Orfila,  the  possibility  of  such  an  occurrence  is  extremely  doubtful. 
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DEATH  BY  EliECTRICITY. 

Death  from  lightning  is  well  known  to  occur  dnring  thunderstorms 
in  the  summer  time,  and  in  tropical  climates ;  but  now  that  electricity  is 
so  largely  in  use  for  furnishing  power  and  light,  accidental  deaths  from 
this  fluid  are  more  than  ever  common. 

In  some  of  the  States  of  the  Union  this  agent  is  used  for  the  purpose 
of  execution  of  criminals.  The  post-mortem  appearances  in  these  cases 
are  not  particularly  marked.  There  is  usually,  in  death  from  electricity 
when  used  for  mechanical  purposes,  a  charring  and  burning  of  the  parts 
of  the  skin  which  have  come  in  contact  with  the  wires  conveying  tlie 
fluid.  An  internal  examination  shows  little  beside  a  general  fluid  con- 
dition of  the  blood,  and  death  in  the  majority  of  cases  is  due  to  shock  or 
neuro-paralysis. 

In  a  suburban  town  some  years  ago  I  was  cognizant  of  the  case  of  a 
young  man  who  had  just  been  acquitted  on  a  charge  of  attempt  to  kill, 
and  as  he  was  retiring  for  the  night  and  sitting  on  the  edge  of  the  bed, 
a  bolt  of  lightning  from  a  thunder-cloud  struck  the  house.  Directly 
afterward  the  young  man  was  found  dead.  The  bolt  entered  his  room, 
making  a  small  hole  as  if  from  a  bullet,  directly  above  his  head,  and  the 
only  mark  upon  his  person  was  a  small  purple  spot  on  the  top  of  his  head. 

The  apparent  resemblance  to  the  tree  under  which  the  deceased  had 
been  standing  at  the  time  of  receiving  a  fatal  shock  of  lightning  found 
on  the  body  is  fancied  rather  than  real,  and  is  only  due  to  the  rapid 
coming  on  of  putrefaction  and  the  showing  of  the  superficial  veins. 

A  case  occuiring  in  the  year  1892,  which  was  examined  by  Dr.  Sted- 
man,  has  the  following  history :  This  man  was  an  employee  in  the  power- 
house of  an  electric-light  company.  He  had  occasion  to  leave  his  jwst 
of  duty  and  walk  across  the  room,  when  his  foot  slipped.  He  grasped 
an  adjacent  wire  to  save  himself ;  the  wire  was  hea^dly  charged  with  elec- 
tricity, and  the  man  expired  almost  immediately.  The  autopsy  showed 
a  remarkable  fluidity  of  the  blood,  and  slight  charring  of  the  hand  which 
had  grasped  the  wire.  Otherwise  there  was  an  entire  absence  of  any 
pathological  change  to  account  for  the  death. 


DEATH  BY  STARVATION. 

Cases  of  death  from  starvation  are  comparatively  I'are  in  this  coun- 
try, aside  from  cases  of  atresia  of  the  oesophagus  and  cases  of  so-called 
"baby  farming,"  where  the  child  is  either  insufficiently  or  improperly 
fed,  and  death  results  either  from  an  absence  of  food  or  from  inability  of 
the  child  to  assimilate  the  food  with  which  it  is  provided. 

In  foreign  countries,  and  in  rare  instances  in  America,  cases  have 
been  reported  where  attempts  at  prolonged  fasting  for  pecuniary  gain 
have  resulted  fatally,  or  where  persons  have  lain  in  apparent  trance,  or 
sleep,  for  such  a  long  period  that  death  has  sometimes  resulted.  The 
cases  of  prolonged  fasting  where  there  has  been  no  apparent  diminution 
in  the  weight  of  the  body  are  always  tainted  with  suspicion,  and  the 
imposture  has  often  been  exposed. 

In  cases  where  death  has  occurred  from  starvation  the  post-mortem 
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examination  should  show  a  great  diminution  in  weight,  a  dryness  and 
shriveled  condition  of  the  skin,  and  the  absence  of  fatty  tissue  in  gen- 
eral. Especially  the  entire  absence  of  omental  fat.  The  separation  of 
the  skin  from  the  muscles  is  attended  with  difficulty.  The  muscles  them- 
selves are  much  wasted,  the  stomach  and  intestines  are  generally  found 
collapsed,  contracted,  and  empty,  and  their  mucous  membrane  is  tiiin  and 
almost  transparent.  According  to  Dr.  Martin,  the  intestines  in  some  cases 
are  not  only  contracted,  but  shrunken  in  length  as  well  as  caliber,  and 
appear  like  a  mere  cord,  as  if  the  canal  were  obliterated.  The  solid 
viscera  are  small,  shrunken,  and  ansemic.  The  large  blood-vessels  are 
comparatively  empty.  The  gall-bladder  is  generally  fidl  and  there  is 
a  cadaveric  exudation  of  bile ;  the  urinary  bladder,  on  the  contrary,  is 
generally  empty. 

As  minor  signs  may  be  noted  the  sunken  appearance  of  the  face,  the 
fades  hippocratica,  the  open,  staring  eyes,  generally  with  dilated  pupils, 
the  conjunctivaB  sometimes  red.  Tbe  moutii,  anus,  and  other  outlets  are 
red  and  inflamed-looking.  Such  faBces  as  are  contained  in  the  intestines 
are  hard  like  bullets,  and  of  dark  color.  Dr.  Woodman  has  found  the 
thymus  gland  unusually  large  and  persistent  in  infants  who  have  been 
badly  fed.  (Tidy,  loc.  cit)  This  author  cites  a  number  of  illustrative  cases, 
which  are  of  interest  as  showing  how  long  life  can  be  prolonged  without 
food. 

One  is  a  case  of  a  prisoner  at  Toulouse,  who  voluntarily  starved  him- 
self to  death.  He  lingered  till  the  fifty-eighth  day;  he,  however,  did 
drink  water  and  urine,  and  died  after  struggling  hours  in  convulsions. 
The  autopsy  revealed  imusual  pallor  of  the  brain,  natural  lungs,  contrac- 
tion of  the  oesophagus,  but  not  of  the  stomach,  which  contained  a  little 
fluid ;  reddening  and  softening  and  injection  of  the  lower  portions  of 
the  small  intestines,  distention  of  the  gall-bladder  with  thick,  black  bile, 
and  attenuation  of  the  muscles. 

In  the  case  of  Sarah  Jacob,  the  "  Welsh  fasting  girl,"  who  died  after 
a  total  abstinence  from  food  for  at  least  seven  days,  and  who  was  be- 
lieved to  have  been  an  impostor  at  the  outset  of  her  apparent  fasting, 
but  who  continued  the  deception  for  the  purpose  of  making  money  until 
death  ensued  from  her  being  unable  as  formerly  to  obtain  food  surrep- 
titiously, the  post-mortem  appearances  were  not  so  marked.  They  were 
these:  the  boidy  was  plump  and  well  formed,  with  signs  of  incipient 
puberty.  There  was  a  layer  of  fat  three  fourths  of  an  inch  in  thickness 
on  the  average  beneath  the  skin  of  the  chest  and  abdomen.  The  brain 
was  healthy  and  firm,  but  the  membranes  were  much  injected.  The 
thoracic  viscera  were  healthy,  but  contained  littie  blood.  The  stomach 
contained  about  three  teaspoonfuls  of  dark  gelatinous  fluid  having  slight 
acid  reaction.  The  small  intestines  were  empty,  but  the  colon  and  rec- 
tum contained  about  half  a  pound  of  faeces  m  a  hard  state.  The  gall- 
bladder was  distended  and  tiie  urinary  bladder  was  empty,  and  t£ere 
was  nothing  else  unusual  noted. 

In  the  cases  of  death  from  baby  farming  which  I  have  seen,  the 
appearances  have  corresponded  very  closely  with  the  general  signs  as 
described  by  Tidy:  great  emaciation,  absence  of  fatty  tissue,  fullness 
of  tlie  gall-bladder,  and  emptiness  and  contraction  of  the  alimentary 
canal.  The  eyes  were  also  simken,  open,  and  staring,  though  the  eondi- 
tion  of  the  pupils  has  been  variable. 
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In  many  trials  for  homicide,  especially  in  cases  where  the  evidence  is 
circumstantial,  questions  arise  concerning  spots  or  stains  found  upon 
clothing,  weapons,  furniture,  carpets,  wflJls,  or  other  objects,  and  the 
scientific  witness  is  expected  to  answer  whether  or  not  the  stains  are  of 
blood  or  some  other  substance.  If  blood,  are  the  stains  old  or  com- 
paratively recent  f  What  was  their  origin  f  Are  they  human,  or  from 
some  domestic  animal!  Are  they  stains  of  venous,  arterial,  or  men- 
strual blood  1  Was  the  blood  from  a  living  or  a  dead  body  1  Male  or 
female  1    Adidt  or  child  t 

To  some  of  these  questions  answers  may  be  given  which  are  perfectly 
definite  and  reliable^  but  as  to  others  it  can  only  be  replied  that  our  pres- 
ent knowledge  furnishes  insufficient  data  for  any  certain  conclusions. 

In  giving  the  results  on  these  matters  to  which  science  leads  us,  we 
shall  first  briefly  state  the  various  physical  and  chemical  properties  of 
blood  as  it  is  found  in  man  and  animals,  and  then  fully  explain  the  appli- 
cation of  these  facts  to  the  practical  operations  necessary  for  the  solu- 
tion, so  far  as  possible,  of  the  different  questions  we  have  stated. 

CHEMICAL  AND  PHYSICAL  PROPERTIES  OP  BLOOD. 

Fresh  blood  is  an  opaque  and  somewhat  viscous  fluid  slightly  heavier 
than  water.  Its  specific  gravity,  on  the  average,  is  in  normal  blood  1.055, 
but  it  is  slightly  less  in  women  and  children.  In  the  higher  animals  the 
gravity  is  substantially  the  same  as  in  man. 

The  color  of  blood  varies  from  a  bright  scarlet  to  a  deep  purple,  ac- 
cording as  it  flows  from  an  artery  or  a  vein.  In  very  thin  films  as 
observed  in  the  microscope,  it  is  transparent  and  nearly  colorless.  The 
variations  in  color  of  venous  and  arterial  blood  are  due  to  the  degree  of 
oxidation  of  the  coloring  matter,  called  hasmoglobin ;  hence,  venous  blood 
on  exposure  to  the  air  becomes  brighter,  and  arterial  blood  in  certain 
diseases  dependent  upon  a  reduction  in  the  supply  of  oxygen  (asphyxia, 
etc.)  is  dark.  On  leaving  the  body  the  blood  becomes  gelatinous  (coagu- 
lation), the  change  taking  place  in  from  three  to  fifteen  minutes.  Grad- 
ually, certain  portions  (coagulum)  shrink  in  volume,  and  after  a  period 
of  from  twelve  to  forty  hours  there  is  a  complete  separation  into  thick 
red' clots  and  a  yeUowish  watery  fluid  (serum).    The  coagulation  of  ih6 
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blood  may  be  hastened  or  retarded  by  a  variety  of  circnmstances.  Mod- 
erate warmth  accelerates,  while  cold  retards  coagulation.  Access  of  air 
promotes  coagulation,  hence  blood  in  thin  layers  thickens  more  rapidly 
than  when  it  exposes  a  more  limited  surface.  Coagulation  takes  place 
more  readily  when  the  blood  flows  upon  rough  surfaces  j  on  cloth  blood 
becomes  clotted  quicker  than  upon  a  smooth  marble  floor  or  polished 
furniture. 

Chemical  Composition  of  Blood. — 1000  parts  of  blood  contain,  on 
the  average,  795  parts  of  water  and  205  parts  of  solids.  The  solids  consist 
of  albumen,  fibrin,  coloring  matter  containing  ii-on,  called  hsBinoglobin, 
cholesterin,  and  fatty  bodies,  various  salts  and  extractive  matters.  The 
salts  contain  chlorin,  sulphuric,  phosphoric,  lactic,  oleic,  stearic,  uric,  and 
hippuric  acids,  combined  with  potassium,  sodium,  calcium,  and  magne- 
sium. The  extractive  matters  contain  small  amounts  of  sugar,  leucin, 
tvrosin,  xanthin,  creatin,  and  other  substances.  When  examined  by 
the  microscope,  blood  is  seen  to  consist  of  a  colorless  fluid  (liquor  sangui- 
nis) in  which  are  suspended  large  numbers  of  cell-like  bodies  called  blood- 
corpuscles. 

One  thousand  parts  of  the  liquor  sanguinis  and  of  the  blood-cor- 
puscles contain : 

Blood-Corpuscles,  Liquor  Sanguinis. 

Water 688.00  parts.      Water 902.90  parts. 

Solid  constituents  ....  312.00     **  Solid  constituents  ....     97. 10     '' 


1000 .  00  parts.  1000 .  00  parts. 

The  solid  constituents  of  each  of  these  portions  consist  of : 

Hemoglobin 298.97  parts.      Albumen 78.84  parts. 

Fat 2.31     ''  Fibrin 4.05     *' 

Extractive  matters. ...       2 .  60     *  *  Extractive  matters ....       3 .  94     ** 

Mineral  salts 8.12     '*  Mineral  salts 8.55     ** 

Fat 1.72     " 


312 .  00  parts.  97 .  10  parts. 

The  blood-corpuscles  in  their  moist  condition  constitute  about  fifty 
percent.  (47.2  to  54.2)  of  the  total  weight  of  the  blood,  and  have  a  spe- 
cific gravity  of  1.088.  The  specific  gravity  of  the  liquor  sanguinis  is 
1.028. 

Of  the  various  bodies  entering  into  the  composition  of  blood,  there 
are  only  two  which  are  of  interest  or  importance  to  the  medical  jurist 
in  his  study  of  blood  and  blood-stains — hmmoglohin,  which  contains  the 
coloring  matter,  and  the  blood-corpuscles.  The  chemical  and  spectroscopic 
phenomena  produced  by  haemoglobin  afford  positive  evidence  of  the  pres- 
ence of  blood,  from  whatever  source  it  mav  have  been  derived ;  and  the 
microscope,  aided  by  the  miorometric  measurement  of  the  diameters  of 
the  blood-(iorpuscles,  gives  all  that  may  be  determined  concerning  the 
origin  of  the  blood,  and  whether  it  be  human  or  otherwise. 

Haemoglobin. — The  coloring  matter  of  blood,  now  generally  called 
hoRtnoglobin,  was  first  described  by  Le  Canu  under  the  name  of  haematin. 
(Nouvelles  Etudes  Chimiqties  sur  le  Sang,  Paris,  1852.)  Stokes  called  it 
cruorin,  and  showed  that  it  was  capable  of  existing  in  two  forms  or  states 


BLOOD  AND  OTHER  STAINS.  141 

of  oxidation.  Scarlet  cniorin  was  the  name  given  to  the  product  found 
in  arterial  blood,  and  purpk  crtwrin  to  that  found  in  venous  blood. 
(Stokes,  Proc.  Roy,  8oc,^  1864,  p.  355.)  Sorby  described  an  intermediate 
body  under  the  name  of  hrmvn  cruarin,  (Sorby,  Monthly  Micros,  Jour,y 
Loudon,  vol.  vi.,  p.  9.)  Thudicum  and  Kingzett  adopted  the  name  hc^vn- 
ato-crystalUn.     {Jour,  Chem,  Soc.,  London,  September,  1876.) 

When  blood  defibrinated  by  whipping  is  mixed  with  a  3J-percent. 
solution  of  common  salt,  the  corpuscles  are  gradually  deposited,  and  the 
supernatant  liquor  may  be  decanted.  On  washing  the  deposit  with  a 
fresh  portion  of  the  salt  solution  the  corpuscles  are  obtained  free  from 
serum.  They  consist  of  a  stroma  or  colorless  skeleton  containing  hasmo- 
rfobin,  a  little  cholesterin,  paraglobulin,  fatty  matters,  and  mineral  salts. 
If  the  washed  corpuscles  are  shaken  with  water  and  ether,  the  stroma, 
cholesterin,  and  fatty  matters  are  taken  up  by  the  ether,  while  the  color- 
ing matter  of  the  blood  passes  into  solution  in  the  water.  On  exposure 
to  a  low  temperature  a  deposit  of  crystals  is  formed.  They  consist  of 
haemoglobin.  One  half  its  volume  of  alcohol  may  be  added  to  the  aque- 
ous solution  to  promote  crystallization.  Haemoglobin  thus  obtained  con- 
sists of  several  proximate  principles :  an  albuminous  substance,  which, 
when  separated,  is  amorphous  and  colorless,  and  a  crystalline  body,  called 
hcemafin,  having  a  formula  G3  2Hs2PeN40e.  (Kingzett.)  Haemoglobin 
is  perfectly  and  freely  soluble  in  water  and  dilute  alcohol.  By  the  action 
of  acids  or  alkalies,  or  of  any  reagent  capable  of  coagulating  albumen,  it 
is  separated  into  haematin  and  the  albuminous  body  above  mentioned. 
The  same  change  is  produced  by  long  exposure  to  the  air,  or  by  a  shorter 
exposure  to  air  containing  considerable  moisture  or  impurities  such  as 
are  found  in  the  atmosphere  of  cities.  Exposure  for  a  shorter  period 
produces  a  brown  substance  intermediate  between  haemoglobin  and  hsem- 
atin,  called  met-hcemoglohin, 

Hsmatin. — ^Haematin  is  insoluble  in  water  and  ether,  but  is  very 
slightly  soluble  in  alcohol.  It  readily  dissolves  in  ammonia  water  and 
in  solutions  of  sodium  and  potassium  hydrate.  It  is  soluble  in  dilute 
acids,  and  especially  in  dilute  citric  acid.  It  is  a  very  stable  body,  and 
when  once  formed  may  remain  unchanged  for  years.  If  haematin  or 
dried  blood  is  heated  with  glacial  acetic  acid  and  a  small  amount  of  com- 
mon salt,  and  the  solution  evaporated,  a  new  combination  is  produced. 
It  is  generally  considered  to  be  haematin  hydrochloride,  but  was  named 
JuBttiipi  by  Teichmann,  its  discoverer,  and  it  is  by  this  name  that  it  is 
generally  called.  It  crystallizes  readily  from  its  solution  in  hot  acetic 
acid.  Haemin  crystals  are  insoluble  in  water,  alcohol,  ether,  and  dilute 
acids,  but  are  sparingly  soluble  in  ammonia  water,  and  freely  soluble  in 
solution  of  sodium  or  potassium  hydrate. 

Recapitulation. — Fresh  and  unaltered  blood  yields  crystals  of  httmo- 
globin. 

Oxidized  blood  or  dried  blood  contains  hcematin. 

Dried  blood  or  blood  treated  with  glacial  acetic  acid  and  salt  yields 
h<emin. 

Fresh  blood-stains  are  bright  scarlet,  and  yield  their  coloring  matter  very 
readily  to  cold  water.  Hot  water  renders  the  stain  more  or  less  insoluble, 
on  account  of  the  coagulation  of  the  albumen,  while  soap  and  water  have 
a  tendency  to  fix  the  color,  from  the  conversion,  in  consequence  of  the 
presence  of  the  alkali,  of  haemoglobin  into  haematin. 
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Less  recent  stains  are  reddish  hrotmi  or  dark  brown  in  color.  They  con- 
tain met'h(fmoglohin.  They  jrield  but  little  of  their  coloring  matter  to  water, 
while  very  old  stains  yield  no  coloring.  Such  stains  are  soluble  in  dilute 
citric  acid,  and  give  up  their  coloring  to  ammonia  water. 

Optical  Properties  of  Blood-Coloring  Matter. — ^When  a  solution  of 
the  coloring  matter  of  blood  is  examined  by  the  spectroscope,  certain 
dark  spaces  called  ahsorption-hamls  are  obsen'ed.  These  bands  in  nmii- 
ber  and  position  vary  according  to  the  degree  of  oxidation  of  the  blood- 
coloring  matter  or  the  presence  of  reagents.  The  study  of  the  absorption- 
bands  under  different  conditions  has  led  to  the  discovery  of  a  method 
(spectrum  analysis)  which  may  be  reUed  upon  with  absolute  certainty 
for  the  identification  of  blood  and  for  distinguishing  it  from  all  oth<T 
substances.  A  brief  description  of  the  principles  involved  in  this  metho<l 
and  the  apparatus  employed  for  the  purpose  is  here  given. 

Spectrum  Analysis  and  the  Sp^roscope. — ^When  a  beam  of  light 
is  passed  through  a  narrow  slit  of  1-100  to  1-1000  of  an  inch  in  width,  and 
then  through  a  prism  and  allowed  to  fall  upon  a  white  screen,  an  elongated 
colored  image  is  produced  containing  all  the  brilliant  hues  of  Hie  rainbow. 

If  the  light  be  passed  through  several  prisms  no  additional  colors  are 
produced,  but  the  image  is  lengthened  and  the  colors  more  widely  sep- 
arated. This  image  is  called  the  spectrum.  If  it  be  observed  through  a 
magnifying-lens  or  a  small  telescope,  it  is  found  to  be  crossed  at  right 
angles  by  numerous  dark  lines.  These  lines  were  first  carefully  observed 
by  Fraunhofer  in  1815,  and  have  since  been  called  Fraunhofer's  lines. 
This  observer  foimd  that  the  lines  always  kept  their  position,  pro\'ided 
the  same  prism  and  lenses  were  employed,  and  he  made  a  map  or  chart 
of  them.  He  selected  eight  of  those  which  appeared  wider  than  the 
others,  and  named  them  by  the  letters  of  the  alphabet  from  A  to  H. 
These  lines  have  been  adopted  as  standards  of  comparison  for  denoting 
the  position  of  any  set  of  colored  rays  which  may  be  submitted  to  exam- 
ination. Lines  A  and  B  are  in  the  red  portion  of  the  spectrum ;  C,  in 
the  red,  near  the  orange ;  D,  between  the  yellow  and  the  orange ;  E,  in 
the  green ;  F,  on  the  borders  of  the  green  and  blue ;  G,  in  tlie  dark  blue ; 
and  H,  at  the  extreme  end  of  tlie  \dolet.  Kirchoff  in  1859  proved  that 
Fraunhofer's  linrs  were  due  to  the  presence  of  certain  gases  in  the  solar 
atmosphei-e  which  have  the  power  of  absorbing  the  same  rays  of  light  as 
those  emitted  by  the  heated  body  producing  them.  Later  it  was  found 
that  various  colored  solutions  had  a  similar  property,  so  that  light  passed 
through  them  produces  a  spectrum  crossed  by  dark  bands  (absorption- 
bands),  which  vary  in  position  and  intensity'  according  to  the  nature  of 
the  substance  or  its  strength  of  solution.  An  instrument  adapted  to  the 
examination  and  study  of  the  spectrum  or  its  absorption-bands  is  called 
a  spertrosropp.  The  ordinary  form  of  instrument  such  as  is  used  in  lab- 
oratories for  the  analysis  of  colored  flames  is  not  adapted  to  the  exami- 
nation of  the  absorption-bands  of  blood,  although  it  may  be  used  in  the 
absence  of  one  specially  designed  for  this  purpose,  called  the  iwirro.v;>fr- 
troscope,  and  sometimes  described  as  the  spectrum'niicroscope.  It  consists 
of  a  series  of  prisms  so  arranged  that  they  may  be  attached  to  the  micro- 
scope either  above  the  eye-piece  or  in  the  ordinary  position  of  the  object- 
glass.  The  best  fonns  are  pro\'ided  with  a  scale,  which  enables  the  exact 
position  of  the  bauds  to  be  determined,  and  a  supplementary  stage,  by 
which  the  spectrum  of  one  body  may  be  compared  with  another,  the  two 
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spectra  being  \iEible  side  by  side  at  the  same  tame.  Sorby  in  1866  sug- 
gested the  form  of  instrument  generally  used.  Its  essential  features  are 
shown  in  the  accompauj'iup  outline. 

Two  rectangular  prisms  of  flint-glass  are  separated  from  each  other 
by  a  prism  of  crown-glass,  and  two  other  similar  prisms  are  attached 
one  on  each  end  of  the  combination.  These  are  cemented  with  Canada 
balsam.  This  compound  prism  is  mounted  in  a  tube,  F,  having  a  cap 
with  an  elongated  opening  at  A  and  a  circular  stop  at  B.  The  tube  is 
constructed  so  that  it  may  be  slipped  over  the  upper  lens  of  the  eye-piece. 
The  upper  lens,  G,  is  compound  and  achromatic,  and  is  mounted  so  that 
the  focus  may  be  adjusted  by  suitable  rackwork  or  by  turning  the  milled 
head,  H.    At  I  is  a  sht  capable  of  being  adjusted  to  a  wider  o 


Fig.  S.    Tbe  MlcTOfipectToscope. 


Ftg  id.    Zetw  ■  MicrospectTtwcopB. 


oi>ening,  and  a  right-angled  prism,  C,  is  fixed  half-way  over  it  By  this 
means  light  passing  tlirough  an  opening  at  E  is  reflected  through  half  of 
the  slit,  while  light  coming  through  the  field-glass  from  the  object  passes 
tlirough  the  other  half.  In  this  way  may  be  seen  side  by  side  the  spec- 
trum of  the  light  passing  from  the  object  under  examination  and  that 
produced  by  tne  light  coming  from  the  stage  E,  which  holds  the  stand- 
ard for  comparison,  Tbe  supplementary  stage  has  an  adjustable  slit  by 
which  the  two  spectra  may  be  made  to  appear  of  eqnal  brilliancy.  The 
solution  or  object  to  be  examined  is  placed  upon  the  stage  of  the  misero- 
scope  and  strongly  illuminated  by  the  mirror;  the  standard  for  compari- 
son is  contained  in  a  sealed  tube  held  by  springs  on  the  stage  E. 

Fig.  10  represents  the  spectroscopic  eye-piece  made  by  Zeiss.    In  this 
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mstmiDem  iLe-  ral^e  «»iitaiiiiM  thr  prisms  may  be  turned  to  one  side 
while  the  objt^ri  is  liein^  a'i JQ>i'ed  njictn  the  stage.  It  has  also  a  scale, 
an  ima£^  of  which  is  prcijeet'rd  ujaon  the  field  of  the  speetmm.  It  has 
the  disadvantage  of  being  unprovided  with  the  sapplementarv  stage  for 
the  oomjtfuison  of  sj«eetnL  Messrs  R.  and  J.  Beck  of  London  construct 
a  micrcisf  "eetrciscx»j>e  which  is  attaehtd  below  the  eye-piece  in  the  position 
of  the  object-glass.  This  form  has  been  highly  recommended  as  being 
more  simple  in  its  arrangement  and  more  eaaly  manipolated,  particularly 
in  cases  where  two  similar  spectra  are  to  be  compared. 

For  the  examination  of  hqnids.  glass  cells  like  those  shown  in  Fig.  11 
may  be  employed.  The  f<:»rni,  A.  is  made  from  thick  tnbing  like  that 
nstd.  for  barometers.  Abc»m  one^half  inch  in  length  is  cut  off,  the  ends 
groimd  to  a  square  surface,  and  the  tube  cement^  to  an  ordinary  glass 
slide  with  Caniada  balsam     Tubes  of  varying  lengths  are  convenient  for 

giving  greater  or  less  depth  of  liquid 
according  to  its  intensity  of  color. 
Sorby  recommends  wedge-shaped 
ceils  like  B.  In  these  cells  the  thick- 
ness of  the  solution  mav  l>e  about 
one-fourth  inch  on  one  side  and  one- 
fortieth  on  the  other.  The  effect  of 
varying  thickness  of  the  solution  is 
then  readOv  observed.  The  cells 
should  have  a  thin  cover  placed  over 
them,  and  be  completely  filled  with 
the  fluid  under  examination.  The 
cover  readily  adheres  by  capillary  at- 
traction. A  reduction  of  the  amount 
of  light  transmitted  through  the  slit 
is  equivalent  to  an  increase  in  thick- 
ness of  the  fluid,  so  that  bv  varying  the  width  of  the  opening  in  the  stage 
attached  to  the  eye-piece  tlie  spectrum  is  modified  as  much  as  if  a  change 
were  made  in  the  depth  of  liquid.  Various  methods  have  been  de\'ised 
for  measuring  the  exact  place  of  the  absorption-bands.  This  is  some- 
times useful,  but  it  is  adxisjible  in  the  examination  of  blood-stains  to 
compare  the  spectrum  of  the  suspected  stain  with  that  produced  by 
specimens  of  known  origin,  rather  than  rely  upon  the  position  of  the 
bands  with  reference  to  the  projected  scale,  since  this  is  liable  to  varia- 
tion by  various  adjustments  of  the  instrument. 

Spectroscopic  Appearance  of  Haemoglobin  and  its  Derivatives.— 
When  a  concentrated  solution  of  haemoglobin  is  examined  by  the  spec- 
troscope, all  light  is  excluded  except  the  red.  On  diluting  the  solution 
with  water,  green  and  blue  light  passes,  while  in  the  yellow  and  the  be- 
ginning of  the  green  }>ortion  of  the  spectrum  a  dark  space  makes  its 
appearance.  Still  further  dilution  effects  the  resolution  of  this  dark 
sjiace  into  two  absorption-bands  near  the  lines  D  and  E  of  the  spectrum: 
the  one  nearest  D  is  narrower,  darker,  and  better  defined  than  the  other. 
Tlie  band  at  E  has  more  than  double  the  width  of  the  other,  and  is  some- 
what weaker.  These  bands,  called  oxy-htwrnoglohin  handSy  were  discovered 
by  Hoppe-Seyler  in  1862.  A  proper  dilution  is  one  part  of  defibrinated 
blood  in  eighty  parts  of  water  riewed  through  a  depth  of  one-half  inch. 
{PL  r.,  Xo.  1.    Ahsorpfhu-bamh  of  axy-h(€moglobin,) 
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If  to  the  solution  of  blood-coloring  matter  used  in  the  last  experi- 
ment there  be  added  a  drop  or  two  of  solution  of  ferrous  ammonium  sul- 
phate (double  sulphate  of  iron  and  ammonia),  or  a  solution  of  ferrous 
sulphate  mixed  with  a  small  amount  of  potassio-sodic  tartrate  (Ro- 
chelle  salt),  and  then  a  very  little  ammonia  water,  the  haemoglobin  is 
altered  chemically  (deoxidized),  and  is  called  reduced  hcemoglohin.  An 
examination  of  the  spectrum  of  this  new  product  shows  but  one  broad 
band  in  the  place  of  the  former  two.  This  band  was  discovered  by 
Stokes  in  1864,  and  is  called  the  reduction-batid  of  hcemoglobin.  It  is  also 
sometimes  refen*ed  to  as  Stokes^  batuL  {PI.  Y.^No.  2.  Absorption-band  of 
reduced  hcemoglobin.)  Agitation  with  air  causes  the  two  bands  to  reap- 
pear. The  spectrum  showing  two  bands  is  characteristic  of  arterial  or 
oxidized  blood,  and  the  single-banded  spectrum  is  peculiar  to  venous  or 
deoxidized  blood. 

A  solution  of  haematin  in  a  little  alcohol  to  which  a  small  crystal  of 
tartaric  acid  has  been  added  shows  a  very  broad  band  in  the  red  (C), 
another  in  the  green  between  D  and  E,  and  by  very  careful  management 
of  the  light  a  third  very  faint  band  in  the  blue  between  E  and  P.  H 
the  solution  be  made  strongly  alkaline  with  ammonia  the  band  at  G  dis- 
.  appears.  The  subsequent  neutralization  of  the  ammonia  by  acid  does 
not  restore  it.  These  bands  are  called  the  acid  and  alkaline  bands  of 
hoRniatin.  They  vary  somewhat  in  number  and  position,  according  to 
the  kind  and  quantity  of  acid  used.  {PI.  F.,  Xo.  3.  The  acid  bavd  of 
hcematin.) 

A  solution  of  the  coloring  matter  of  blood  obtained  from  a  stain 
which  has  been  but  a  short  time  exposed  to  the  air  shows  the  two  bands 
of  haemoglobin,  but  they  are  weaker  than  is  the  case  with  fresh  blood. 
There  is  also  a  third  band  in  the  red,  near  the  line  C.  {PI.  F.,  N^o.  4. 
Absorption-bands  of  solution  of  blood-coloring  having  but  a  short  exposure  to 
the  air.) 

With  a  solution  from  blood  which  has  been  long  exposed  to  the  air 
the  band  in  the  red  (C)  is  wider  and  darker,  while  the  others  are  much 
weaker.  {PI.  F,  Xo.  5.  Absorption-baiuls  of  blood  solution  after  long  ex- 
posure.) The  addition  of  ammonia  to  such  a  solution  causes  the  band  in 
the  red  to  disappear,  but  it  causes  the  bands  in  the  green  to  become  much 
more  distinct. 

The  effect  of  reducing  agents  added  to  a  solution  of  blood  obtained 
from  a  stain  after  prolonged  exposure  is  shown  in  PI.  V.,  No.  6.  The 
two  bands  are  much  darker,  and  perfectly  well  defined.  They  closely 
resemlJe  the  bands  of  haemoglobin,  but  are  a  little  farther  to  the  right. 
In  very  dilute  solutions  the  band  at  the  right  may  fail  to  make  its  ap- 
pearance. 

(Sorby,  Monthly  Microscopic  Journal,  London,  vol.  vi.,  p.  9.) 

(Suffolk,  Spectrum  Analysis  Applied  to  Microscopical  Ooservatuyn,  Lon- 
don, 1873.) 

(Preyer,  l>ie  BlutJcrystalle,  Jena,  1871.) 

(Thudicum,  Chemical  Physiology,  New  York,  1872.) 

(Rosenberg,  The  Use  of  the  Spectroscope,  New  York,  1876.) 

Crystalline  Bodies  obtained  from  Blood-Coloring  Matter. — From 
fresh  blood  crystals  of  haemoglobin  (oxy-haemoglobin)  may  be  obtained 
which  sliow  some  differences  in  crystalline  form,  according  to  the  source 
whence  they  are  derived.    Blood-crystals  were  first  observed  by  Punke 
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in  1851.  {Zeitschrift  fur  rat.  Med.,  vol.  i.,  p.  148.)  They  may  be  pro- 
duced from  blood  by  mriing  it  with  about  one  sixteenth  its  volome  of 
ether  and  shaking  uie  mixtnre  until  the  liquid  becomes  a  clear  lake 
color.  Sometimee  the  crystals  form  in  a  few  minutes,  and  sometimes 
several  days  are  required  to  develop  them.  A  single  drop  of  blood 
should  be  mixed  with  a  very  little  ether  and  covered  with  a  thin  glass. 
Crystals  are  obtained  less  readily  from  the  blood  of  the  ox,  pig,  pigeon, 
and  frog  than  from  the  blood  of  man,  mouse,  rabbit,  and  sheep ;  they  are 
easily  obtained  from  the  blood  of  the  dog,  rat,  sqoiirel  and  guinea-pig. 
In  the  majority  of  animals  the  er^-stals  are  in  the  form  of  prisms  belong- 
ing to  the  rhombic  system ;  in  the  guinea-pig  they  are  rhombic-tetrahedra, 
and  in  the  squirrel  they  are  hexagonal.  They  have  a  light-red  color 
when  observed  with  a  microscope  of  low  power,  and  appear  of  greater 
or  less  intensity  of  color  according  to  uieir  thickness,  varying  from 
purplish  red  to  a  peach-blossom.  The  tetrahedral  crj^tals  are  mnch 
more  soluble  than  those  which  assume  the  prismatic  form,  while  the 
solubility  of  the  hexagonal  plates  is  somewhat  greater  than  that  of  the 
prisms,  but  less  than  is  the  ease  with  the  te^ahedra.      The   general 
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^pearance  of  these  crj-stals  is  shown  (after  Funke)  in  Fig.  12.  {AUas  de 
Pkysiohg.  Chemie,  Leipzig,  1853,  Tl.  x.)  Crvst^  can  be  obtained  only 
from  fresh  blood,  or  a  moist  clot  not  more  than  a  day  or  two  old.  They 
are  not  characteristio  of  the  blood  of  any  puticnlar  genus,  since  all  (rf 
the  forms  have  been  found  in  the  blood  of  several  difterent  uninnJi^ 
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As  already  stated,  hsBmoglobin  by  exposure  to  air  or  by  the  action  of 
reagents  is  enanged  into  heBmatin.  HsBmatiny  being  insoluble  in  water, 
yields  crystals  oiUy  from  its  solution  in  acid.  Teichmann  in  1853  found 
by  treating  dried  blood  with  strong  acetic  acid  in  presence  of  common 
salt  that  small  crystals  entirely  d^erent  from  hsBmoglobin  were  pro- 
duced.  They  have  been  found  to  be  haematin  hydrochloride,  and  are 
commonly  c^ed  hmmin,  and  sometimes  Teichtnann^s  crystah.  {Zeitschrift 
fur  rat  Med,,  Zurich,  vol.  iii,  p.  375.)  Most  minute  traces  of  blood  will 
yield  these  crystals,  and  all  authorities  agree  that  they  can  be  produced 
from  no  other  substance.  They  assume  t£e  form  of  slender  prisms  vrith 
irregular  rhombic  terminations.  They  are  frequently  found  in  stellate 
groups  and  in  the  form  of  an  X.  They  vary  considerably  in  size,  ac- 
cording to  the  strength  of  the  solution,  and  are  identical  in  composition 
and  crystalline  form  in  all  of  the  different  kinds  of  blood  which  have 
been  examined.  Haemin  crystals  are  obtained  by  heating  a  drop  of 
fresh  or  a  small  particle  of  dried  blood  with  a  trace  of  salt  and  glacial 
acetic  acid.  The  materials  are  placed  in  the  center  of  a  microscope-slide 
and  heated  until  by  the  evaporation  of  the  acid  the  liquid  begins  to 
solidify.  In  some  cases  the  microscope  shows  transparent  cubical  crys- 
tals mixed  with  the  crystals  of  haemin.  These  are  due  to  the  use  of  an 
excess  of  salt,  but  the  two  kinds  of  ciystals  are  readily  distinguished  by 
their  difference  in  form,  color,  and  solubility. 

(Halliburton,  Text-hook  of  Chemical  Physiology,  London,  1891.) 

(Gamgee,  Physiological  Chemistry,) 

The  Action  of  Chemical  Agents  upon  Blood. — Water, — Fresh  blood 
mixes  freely  with  cold  water,  and  forms  a  bright-red  solution.  The 
color,  as  already  stated,  is  due  to  haemoglobin.  By  continued  exposure 
this  body  becomes  less  and  less  soluble,  owing  to  the  production  of 
met-haBmoglobin,  and  finally,  when  converted  into  haematin,  the  blood- 
coloriug  matter  is  quite  insoluble  in  water.  The  action  of  water  upon 
blood-stains  is  therefore  variable  according  to  the  age  of  the  stain. 
Comparatively  recent  stains  are  soluble,  older  ones  less  so,  and  very  old 
stains  may  be  wholly  insoluble.  Sometimes  the  latter  may  be  soaked  in 
water  for  weeks  without  the  liquid  becoming  in  the  least  degree  colored. 

Ammonia  and  the  Alkalies, — Ammonia  added  to  a  solution  of  blood, 
if  in  small  amount,  has  no  effect  upon  the  color  except  to  make  it  a  littie 
brighter  and  clearer.  If  a  larger  quantity  or  a  very  strong  solution  be 
employed,  the  i-ed  color  becomes  brown.  Solutions  of  caustic  potassa  or 
soda  produce  a  dirty  green  color  with  stains  on  linen.  Old  stains  upon 
cloth  or  portions  of  dried  blood  are  dissolved  by  dilute  ammonia  water 
on  soaking,  and  especially  by  the  aid  of  a  gentle  heat.  Solutions  of 
potassa  or  soda  acting  upon  stains  give  them  a  darker  color  before  they 
are  fully  dissolved. 

Effect  of  Heat, — ^A  solution  of  blood  is  coagulated  by  boiling.  On 
continuing  the  heat,  a  more  or  less  voluminous  precipitate,  according  to 
the  strength  of  the  solution,  makes  its  appearance.  The  precipitate  is 
reddish  brown  in  color,  and  consists  of  albimien  rendered  insoluble  bv 
the  heat,  combined  with  the  coloring  matter  of  the  blood.  The  precipi- 
tate is  readily  soluble  in  ammonia.water. 

Bleaching  Agents, — Chlorin  water,  solution  of  sulphurous  acid,  and 
solution  of  sodium  hj'pochlorite  (the  so-called  chloride  of  soda)  have  but 
littie  effect  upon  the  color  of  blood  unless  the  solutions  are  concentrated 
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or  heated  with  the  blood.  Acids  of  all  kinds  coagulate  the  albumen  of 
blood,  which,  on  precipitation,  carries  down  the  coloring  matter. 

Timture  of  Galls. — A  tincture  of  galls  or  an  alcoholic  solution  of 
gallic  acid  produces  a  reddish  precipitate,  containing  the  albumen  and 
coloring  matter. 

The  reacttions  of  ammonia,  bleaching  agents,  and  of  tincture  of  galls 
are  peculiar  to  blood.  All  other  soluble  red  colors  are  differently 
affected.  They  are  changed  to  a  green,  blue,  purple,  and  in  some  eases 
a  crimson  color  by  dilute  ammonia.  Vegetable  colors  are  readily 
bleached,  and  certain  compounds  of  iron  which  are  reddish  brown  in 
color  ai"e  changed  by  the  tincture  of  galls  to  a  bluish  black  or  a  bluish 
green. 

Alcohol,  Ether,  Chloroform,  etc. — Dried  blood  is  insoluble  in  strong 
alcohol,  ether,  petroleum  benzin,  or  chloroform.  The  coloring  matter 
of  dried  blood  is  soluble  in  nearly  all  of  the  acids. 

Tincture  of  Ouaiacum. — When  a  small  quantity  of  a  freshly  made 
solution  of  guaiacum  resin  in  alcohol  is  added  to  blood  either  in  a  piu^ 
state  or  mixed  with  a  large  amount  of  water,  there  is  a  precipitation  of 
the  resin  which  renders  the  liquid  milky  white.  K  now  a  few  drops  of 
hydrogen  peroxide  be  added,  there  is  at  once  produced  a  beautiful  sap- 
phire-blue coloration  of  the  liquid.  Particles  of  dried  blood  or  stains 
upon  cloth  give  the  same  reaction. 

The  Blood-Corpuscles. — When  a  very  thin  film  of  fresh  blood  is  ex- 
amined by  the  microscope  under  a  power  of  two  hundred  diameters,  it 
is  seen  to  consist  of  a  clear  and  nearly  colorless  fluid,  in  which  are  sus- 
pended an  innumerable  number  of  isolated  cells  having  a  reddish-yellow 
tint,  called  hhod-corpuscles.  Seen  flatwise  they  appear  as  disks,  while 
edgewise  they  show  a  depression  on  each  of  the  sides,  which  gives  them 
somewhat  the  appearance  of  a  thin  rubber  ball  compressed  in  the  central 
portion  b}'  pressure  between  the  fingers. 

Corpuscles  were  first  observed  by  Malphigi  in  1661  in  the  blood  of 
the  hedgehog,  but  he  considered  them  merely  globules  of  fat.  Leeuwen- 
hoeck  in  1673  detected  them  in  human  blood.  The  early  observers  of 
these  bodies  thought  them  spherical  in  form,  and  called  them  blood- 
globules;  but  Hewson  in  1770  showed  that  they  are  not  spheres,  but 
disks.  Young  in  1813  inferred  that  their  flat  siu^aces  are  depresseii  in 
the  center,  but  the  fact  that  they  are  bi-concave  disks  was  only  finally 
determined  by  Hodgkin  and  Lister  in  1827.  Further  study  of  the  blood 
showed  that  it  contains  two  other  kinds  of  corpuscles — white  corpuscUs 
and  the  so-called  hhod-plates  of  Hayem,  discovered  in  1878. 

The  red  corpuscles  are  by  far  the  most  numerous ;  the  white  ones  are 
found  (in  normal  blood)  only  in  the  small  proportion  of  one  to  about 
five  hundred  of  the  red,  and  the  blood-plates  to  the  extent  of  about  one 
to  twenty  of  the  others.  Neither  the  white  corpuscles  nor  the  blood- 
plat.es  have  any  importance  in  the  examination  of  blood-stains,  and  it  is 
unnecessary'  to  consider  them  further. 

A  comparative  study  of  the  red  corpuscles  of  the  vertebrates  shows 
considerable  difference  both  in  size  and  form  of  these  bodies  as  they 
exist  in  the  various  classes.  With  a  few  unimportant  exceptions,  the 
corpuscles  of  the  mammalia  are  circular,  while  those  of  the  ovipara  are 
oval.  In  certain  of  the  niminantia,  including  the  camel,  dromedaiy, 
llama,  and  alpaca,  the  coq)uscles  are  oval ;  in  the  Mexican  deer  they  have 
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a  variety  of  forms — circular,  heart-shaped,  crescent,  etc.,  even  in  a  single 
individual.  (Gulliver.)  The  lamprey  and  a  few  fishes  of  the  cyclostoma 
iiave  circular  disks,  which,  like  those  of  the  mammalia,  are  slightly  de- 
pressed in  the  center.  In  the  eoipuscles  of  all  of  the  oviparti  there  is 
found  an  aggregation  of  granules  called  a  uucleus,  which  gives  them  a 
raised  center.  The  addition  of  acetic  acid  to  such  corpuscles  renders  the 
surrounding  parts  more  transparent  and  makes  the  nucleus  more  dis- 
tinctly visible.  In  all  of  the  maininalia  there  is  an  absence  of  this  nucleus, 
and  the  corpuscles  have  a  depressed  center.  Under  certain  conditions  of 
light  and  focus  eircuhir  corpuscles  appear  to  have  a  dark  center,  but  this 
is  the  effect  of  refraction  due  to  the  lenticular  form  of  the  disk.  Fig.  13. 


ehows  the  appearance  of  the  round  and  of  the  nucleated  oval  corpuscles. 
The  round  corpuscles  at  1  are  represented  as  being  sharply  focused, 
while  at  2  they  are  shown  within  the  focus.  Just  beyond  the  focus  they 
have  the  center  dark  and  the  periphery  bright.  The  effect  of  acetic  acid 
upon  the  nucleus  is  seen  at  the  extreme  right  of  the  figure. 

The  size  of  the  corpuscles  varies  considerably  in  the  different  classes, 
and  is  variable  within  smaller  limits  in  animals  of  the  same  class,  and 
even  in  the  same  animal.  The  diameters  of  the  corpuscles  bear  no  rela- 
tion to  the  size  of  the  animal.  They  are  larger  in  the  mouse  than  in  the 
lion,  while  the  ox  and  the  horse  have  corjmsclps  considerably  smaller 
than  those  in  man.  The  largest  corpnsdes  are  found  among  the  batm- 
chia ;  the  long  diameter  of  the  corpuscles  of  the  eel-salamander  (amphi- 
uma)  is  I-3uO  of  an  inch.  Tlie  smallest  corpuscles  are  found  in  the 
musk-deer.  In  this  animal  their  average  diameter  is  1-12,000  of  an 
inch.  The  corpuscles  of  the  reptiles  are  the  latest;  next  in  size  are 
those  of  flahes  and  birds.  Mammalian  corpuscles  are  the  smallest  of  all. 
Among  the  latter  class  a  few  genera  have  corpuscles  somewhat  larger 
than  man,  but  in  the  majority  they  are  smaller.  Gtilliver  made  careful 
measurements  of  the  diameters  of  the  ctirpuscles  in  nearly  six  hundred 
genera.  His  tables  may  be  found  in  the  ProeeetUnga  of  the  Zoological 
Society  of  IjOttHon  {IfiT.'J,  p.  474).  All  of  Gulliver's  measurements,  with 
some  additions,  are  given  in  Milne-Edwanls'  Treafinc  on  Cowparative 
Physiology.     {Jjecons  aiir  Phijsiologif,  etc.,  Paris,  1857,  vol.  i.,  pp.  83-90.) 

The  number  of  red  corpuscles  found  in  a  single  drop  of  blood  is  very 
large.  Five  million  of  these  bodies,  according  to  Vierordt  and  other 
authorities,  is  the  estimate  of  the  number  contained  in  n  cubic  millimeter 
(one  twenty-fifth  of  an  inch) — a  volume  not  larger  than  the  head  of  a 
small  :>'n. 
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The  structure  of  the  red  corpuscles  is  generally  believed  to  consist  of 
a  network  of  albuminous  fibers  attached,  according  to  some  observers,  to 
the  outer  hardened  layer  of  the  protoplasm  of  the  corpuscle,  and  accord- 
ing to  others  to  a  cell  wall  or  investing  membrane.    The  cell  thus  formed 
holds  a  fluid  which  contains  the  blood-coloring  matter,  or  haBmoglobin. 
In  consequence  of  this  structure  the  corpuscles  exhibit  the  phenomena 
of  endosmose  and  exosmose.    If  placed  in  water — a  liquid  of  less  specific 
gravity  than  that  contained  in  the  corpuscles — the  water  penetrates  into 
&eir  interior,  increases  their  volume,  and  thereby  causes  them  to  become 
spherical.     This  change  is  necessarily  accompanied  by  a  reduction  in 
diameter  amounting  to  about  one  third.    A  human  blood-disk  having  a 
diameter  of  1-3300  of  an  inch  if  placed  in  water  becomes  a  sphere  of 
about  1-4500.     The  oval  corpuscles  of  the  ovipara  act  in  the  same 
manner,  and,  except  for  the  presence  of  the  nucleus,  appear  like  those  of 
mammalian  blood.     On  the  other  hand,  if  corpuscles  are  immersed  in  a 
liquid  of  high  specific  gravity,  as  a  solution  of  su^r  or  of  sodium  sul- 
phate, the  fluid  in  the  interior  passes  into  the  outer  liquid,  and  the  sides 
are  brought  closely  together  and  the  corpuscle  becomes  shriveled  and  the 
edges  crenated.    Weak  solutions  of  the  alkalies  and  dilute  acids  dissolve 
the  substance  of  the  corpuscle  and  speedily  destroy  it.     Concentrated 
solutions  of  the  alkalies  (thirty-three  percent.)  act  much  more  slowly, 
and  form  a  very  good  medium  for  separating  the  corpuscles  from  a  mass 
of  dried  blood  under  microscopic  examination.     A  solution  of  common 
salt,  glycerin,  or  other  substance  not  capable  of  acting  upon  albumen, 
if  of  specific  gravity  substantially  the  same  as  that  of  the  serum  of  the 
blood,  may  be  mixed  with  the  blood  without  producing  any  distortion  or 
dissolving  effect  upon  the  corpuscles. 


THE  PRACTICAL  TESTING  OP  SUSPECTED  STAINS. 

Preliminary  Examination — Before  proceeding  to  the  actual  tests, 
every  article  of  clothing,  instrument,  or  other  object  upon  which  stains 
are  suspected  should  undergo  a  minute  inspection,  and  memoranda  of 
the  details  put  in  writing,  as  follows : 

(1)  Date  and  time  of  day  when  the  specimens  were  received. 

(2)  From  whom  the  specimens  were  received,  together  with  all  par- 
ticulars as  to  condition  of  the  packages,  seals  (if  used),  place  where  the 
specimens  were  received,  etc. 

(3)  A  detailed  list  indicating  every  article  submitted  for  examination. 

(4)  The  number,  size,  shape,  and  exact  position  of  the  suspected 
stains. 

(5)  If  the  stains  are  upon  clothing  or  other  fabric,  not^  the  side  on 
which  they  occur.  Examine  particularly  all  the  pockets,  linings,  buttons, 
and  seams.  These  portions  often  contain  minute  clots  which  escs^^e 
casual  observation. 

(6)  If  there  appear  to  be  drops,  spatters,  or  smudges  upon  any  of  the 
objects,  note  the  direction  of  the  8])atters  and  the  appearance  of  the 
drops.     (See  remarks  below  on  direction  of  spatters,  etc.) 

Observe  also  the  following  precautions : 

(1)  When  not  in  use,  keep  the  specimens  under  lock  and  key. 

(2)  As  the  examination  proceeds,  each  spot  tested  should  be  marked. 
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In  the  cose  of  clothing  this  may  be  done  by  securely  pinning  a  small 
pie<;e  of  white  linen  to  the  side  of  each  spot  or  place  from  which  it  is 
taken,  aud  marking  it  in  ink  with  a  designating  letter  or  figure.  Chips 
of  wood  cut  from  the  floor  or  furniture,  and  other  small  specimens, 
should  be  kept  in  separate  small  vials  properly  labeled.  Spots  upon 
weapons  may  be  solBcienily  indicated  by  descriptive  notes. 

(3)  If  possible,  use  only  a  portion  of  each  stain  for  the  examination. 
In  the  case  of  minute  spots  the  whole  may  be  required  for  the  necessary 
tests,  but  in  all  other  cases  reserve  a  part  of  the  material.  It  may  be 
ri-ijuired  for  additional  tests  or  farther  examination  in  consequence  of 
f;ii-ts  developed  during  the  trial,  and  possibly  tlie  defendant's  counsel  may 
desire  a  portion  for  the  inspection  of  his  own  experts.  In  the  latter  case 
ih-liver  nothing  except  upon  a  written  order  of  the  prosecuting  officers. 

(4)  Keep  accurate  notes  of  every  detail  of  the  examination  as  it  pro- 

The  Appearance  of  Drops  and  Direction  of  Spatters Drops  of 

hl<HHl  from  a  height  of  one  or  two  feet  are  larger  than  those  falling  only 
a  few  inches.  In  the  first  case 
the  circumferences  of  the  spots 
aiv  dt'cply  indented,  but  in  the 
second  they  ahow  a  perfectly 
rt'gular  outline.  (Fig.  14,  a  and 
h.)  Spatters  indicat«  their  di- 
rection by  the  smaller  extrem- 
ity. Tills  is  always  farthest  from 
the  point  of  origin  {r).  An  im- 
pression of  the  end  of  the  thumb 
IS  represented  at  d.  Drops  of 
blood  when  examined  by  the 
aid  of  a  small  hand  magnifying- 
glass  show  that  their  edges  are 
slightly  raised  above  the  level  of 
the  central  portion. 

The  Appearance  of  Blood- 
stains and  of  the  Substances 

which    resemble    them The 

appearance  of  recent  blood,  either 
fluid  or  in  a  dried  state,  upon  the 
surface  of  cloth,  wood,  or  metals, 
is  so  characteristic  that  it  is  un- 
likely that  any  other  substance 
will  be  mistaken  for  it.  When, 
however,  the  blood  is  of  greater 

age  and  present  only  in  small  spots  or  stains,  and  es|>ecially  upon  a  dark 
fabric  or  surface,  it  is  much  more  difficult  to  determine  its  character. 

Small  spots  iipou  clothing  shonld  be  marked  by  a  pin  stuck  into  the 
cloth  near  the  stain.  Unless  this  is  done  it  will  sometimes  be  difficult  to 
find  a  given  spot  when  it  is  again  looked  for.  Considerable  time  may 
be  saved  by  attention  to  this  precaution.  An  ordinary  hand  magnifying 
or  reading-glass  will  be  fonnd  useful  for  the  preliminary  inspection. 
The  observer  should  place  the  article  about  to  be  examined  in  a  hori- 
'coutal  position  between  his  eye  and  the  sonrce  of  light.    The  article 
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should  be  held  at  different  angles,  so  that  the  light  may  be  reflected 
from  the  spots  somewhat  obliquely.  Under  these  conditions  blood-stains 
present  a  peculiar  dark-crimson  reflection,  which  is  strongly  indicative 
of  blood.  Blood-stains,  if  of  any  considerable  size,  upon  silk,  woolen,  or 
cotton,  give  a  stiftness  to  the  fabric  from  the  drying  of  the  albumen,  like 
that  produced  by  gum ;  they  are  glossy  and  smooth,  and  have  a  reddish- 
brown  color.  Stains  on  dark  surfaces  are  best  observed  by  artiflcial 
light. 

In  1833  a  murder  was  committed  in  Paris,  but  the  most  careful  ex- 
amination of  the  apartment  occupied  by  the  suspected  parties,  and  which 
was  believed  to  have  been  the  place  where  the  homicide  occurred,  failed 
to  reveal  the  slightest  appearance  of  blood.  The  experts  of  the  govern- 
ment, OUivier  and  Pillon,  on  making  further  investigation,  about  eight 
o'clock  in  the  evening  discovered  upon  the  wall-paper  a  large  number  of 
small  spatters  of  a  dull  red  color,  which  by  daylight  had  the  appearance 
of  black  points  or  dots,  which  were  very  easily  concealed  by  tiie  design 
upon  the  paper  j  they  observed,  also,  many  similar  spots  on  the  front  of 
a  chest  of  drawers  the  wood  of  which  had  a  deep-brown  color.  These 
spots  proved  to  be  blood.  Other  experts,  Leseur  and  Bamiel,  failed  to 
find  the  spots  on  the  following  day,  and  were  obliged  to  emplo^^  the  light 
of  a  candle  to  detect  them.  {Archives  de  MMecine,  1833,  second  series, 
vol.  i.) 

Drops  or  clots  of  blood  upon  metals  or  any  hard  surface  are  not 
adherent,  and  readily  scale  off  when  dry.  If  the  spot  is  very  thin  or 
merely  a  smudge,  it  will  probably  be  necessary  to  scrape  it  lightly  with 
a  penknife  if  it  is  desired  to  remove  it. 

There  are  many  substances  which  in  small  stains  look  somewhat  like 
blood,  but  they  may,  in  most  cases,  be  easily  distinguished  by  character- 
istics peculiar  to  each. 

Iran-rusfy  Corrosions  upon  Metah  by  Lemon  Juice,  Vinegar ,  etc. — ^The  ap- 
pearance of  iron-nist  varies  considerably  in  its  different  forms.  Some 
of  these  closely  resemble  dried  blood.  The  rust  upon  iron  or  steel  in- 
struments due  to  contact  ^vith  lemon  juice,  \inegar,  etc.,  has  been  mis- 
taken for  blood. 

Orflla  mentions  the  case  of  a  man  suspected  of  murder  in  whose 
possession  was  found  a  knife  apparently  covered  with  blood.  A  chem- 
ical examination  of  the  spots  showed  that  they  were  due  to  citric  acid. 
The  knife  had  a  few  days  before  l>een  used  for  cutting  a  lemon,  and  had 
been  put  away  without  being  wiped. 

In  the  case  of  rust,  its  character  may  be  determined  by  carefully  de- 
taching a  small  i)ortion,  putting  the  same  into  a  porcelain  capsule  in 
contact  with  i)nre  hydrocliloric  acid,  and  applying  a  gentle  heat.  If  the 
spot  be  iron-rust,  the  pai-ticles  are  dissolved  and  form  a  yellow  solution. 
A  drop  of  this  may  be  tested  by  a  solution  of  potassium  ferroeyanide, 
which  produces  a  ])lue  color.  Alkalies  change  the  blue  color  to  a  red- 
dish-brown precipitate.  Another  drop  gives  with  solution  of  potassium 
sulphocyanide  a  deep-red  coloration.  A  report  by  Robui  upon  the  dis- 
tinctive characters  of  blood- stains  found  upon  an  instrument  covered 
with  rust  may  be  found  in  the  Annales  de  Hygietie,  1859,  vol.  xii.,  p.  150. 
Stains  of  iron-rust  upon  linen  may  be  tested  in  a  similar  manner.  A 
small  piece  cut  from  the  fabric  is  boiled  with  pure  hydrocbloric  acid  to 
form  a  solution,  as  in  the  previous  case.    A  portion  of  the  unstained 
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fabric  should  be  similarly  tested,  since  salts  of  iron  are  frequently  em- 
ployed as  mordants  in  dyeing  and  calico-printing. 

Extracts  of  Dye-woods  and  Tannhig  Materials, — Various  commercial 
extracts  used  by  dyers  and  tanners  closely  resemble  dried  blood.  Among 
the  most  common  of  these  are  extract  of  hemlock  bark,  extract  of  logicoodj 
cntchj  catechUj  madder,  cochineal  and  it^  compounds.  All  of  these  are  solu- 
ble in  water,  giving  brown  solutions  in  the  case  of  logwood,  hemlock, 
cutch,  and  sbnilar  extracts,  and  red  solutions  where  madder  and  cochi- 
neal are  present.  Solutions  containing  logwood,  hemlock,  cutch,  or 
other  astringent  drugs  become  black  upon  the  addition  of  a  few  drops 
of  solution  of  ferric  chloride  or  of  tincture  of  perchloride  of  iron.  Ex- 
tract of  logwood  becomes  bright  red  in  presence  of  the  stronger  acids. 
Colors  of  more  or  less  red  sliade  are  derived  from  Brazil-wood,  red  San- 
ders, and  anatto,  Anatto  yields  an  orange-3'ellow  color  to  water,  and  is 
slightly  intensified  but  not  changed  by  ammonia ;  acids  change  its  color 
to  a  red  or  pink.  Most  of  the  red  dye  colors  become  crimson  or  deep 
red  on  the  addition  of  ammonia.  Madder  is  changed  to  a  yellow  by 
acids,  and  on  the  addition  of  iron  salts  becomes  brown.  All  of  these 
colors  are  bleached  by  chlorin  water,  which,  unless  very  concentrated, 
has  no  effect  upon  blood.  A  case  in  which  blood-stains  found  upon  the 
clothing  of  a  prisoner  were  claimed  to  be  catechu,  with  a  report  of  tests 
upon  the  same,  is  given  in  Outfs  Hospital  Reports,  second  series,  vol.  vii., 
p.  413. 

tSpots  of  Orease  or  Tar, — These  may  be  detected  by  covering  the  stain 
by  a  piece  of  white  filter-paper  and  pressing  with  a  hot  iron,  when  more 
or  less  of  the  material  wUl  be  absorbed  by  the  paper.  Grease  and  tar 
are  insoluble  in  water,  but  readily  dissolve  in  petroleum  naphtha,  oil  of 
turpentine,  and  ether.  (See  report  of  a  case  of  this  kind  in  Casper's 
Foren.w  Mexlicine,  vol.  i.,  p.  202.) 

Fruit,  Win£,  and  other  Vegetable  Stmtis, — Such  stains  do  not  cause  any 
stiffening  of  the  fiber  of  the  fabric,  and  they  are  turned  blue  or  green  by 
ammonia.  They  are  readily  distinguished  by  proper  tests,  but  some- 
times have  a  strong  resemblance  to  blood.  Taylor  reports  a  case  of  this 
kind.     {Medical  Jurisprudence,  thii'd  American  edition,  p.  217.) 

A  farmer's  boy  was  arrested  on  a  charge  of  mui'der.  The  blue  blouse 
and  trousers  which  he  had  worn  had  on  them  numerous  brown  and  red 
stains  resembling  blood,  and  appearing  to  have  been  produced  by  the 
wiping  of  bloody  fingers.  The  stained  articles  were  subjected  to  chem- 
icfiJ  analysis,  and  it  was  found  that  the  color  was  produced  by  some  sort 
of  vegetable  juice.  The  accused  stated  that  the  day  before  his  arrest  he 
had  collected  a  large  quantity'  of  red  poppies  which  had  become  bruised 
by  trampling  on  them,  and  that  he  had  carried  them  home  in  his  blouse. 

Red  Paint, — Dried  paint  consists  of  a  mixture  of  oil  solidified  by 
oxidation,  and  a  pigment,  generally  of  mineral  origin  and  in  red  colors, 
most  commonly  oxide  of  iron  or  red  oxide  of  lead.  It  is  insoluble  in 
water,  but  on  soaking  in  naphtha,  oil  of  turpentine,  or  in  a  strong  solu- 
tion of  alkali  it  is  softened  and  removed.  A  small  portion  may  be  so 
treated  in  a  watch-glass,  in  which,  after  a  time,  there  will  be  found  depos- 
ited the  mineral  pigment,  which  may  be  tested  for  iron  as  already  indi- 
cated. Red  lead  is  so  different  in  color  from  iron  that,  like  vermilion,  its 
appearance  is  sufficiently  indicative  of  the  fact  that  it  is  not  blood. 

In  1840  a  person  was  murdered  at  Islington.     An  individual  was 
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arrested  on  suspicion,  and  in  his  possession  was  fonnd  a  sack  ha\Tng^ 
upon  it  many  red  stains,  which  were  supposed  to  be  dried  and  coagulated 
blood.  On  analysis  they  proved  to  be  due  to  red  paint,  containing: 
peroxide  of  iron.  The  sack  was  sho^vn  to  have  been  worn  the  day 
before  by  a  youth  who  was  an  apprentice  to  a  paper-stainer.  It  had 
been  sent  to  the  accused  a  short  time  previoudy  as  a  wrapper  to  a 
parcel.     (Taylor.) 

THE  VARIOUS  METHODS  OP  TESTING  BLOOD-STAINS. 

Of  the  various  tests  for  blood  which  have,  from  time  to  time,  been 
proposed,  there  are  but  four  of  much  value  or  importance.  Two  of  these 
depend  upon  chemical  and  two  upon  optical  principles.    They  are : 

(1)  The  Onmacum  Test,  which  consists  in  the  production  of  a  blue 
color  from  a  blood-stain  treated  with  tincture  of  guaiacum  and  hydrogen 
peroxide. 

(2)  The  Hcemin  Test — ^the  formation  of  microscopic  crystals  of  hsem- 
atin  hydrochloride. 

(3)  The  Spectroscopic  Test — ^the  identification  of  the  absorption-bands 
peculiar  to  haemoglobin  and  its  derivatives. 

(4)  The  Histological  Test — the  microscopical  observation  and  meas- 
urement of  the  blood-coipuscles. 

Where  the  size  of  the  blood-stains  to  be  tested  is  such  as  to  furnish  a 
sufficient  amount  of  material,  separate  portions  may  be  used  for  the  dif- 
ferent tests  J  but  in  case  only  a  very  small  stain  is  available,  and  it  is 
desired  to  make  several  examinations,  we  may  proceed  by  the  following 
process,  suggested  by  Richardson :  The  clot  or  scrapings  from  the  stained 
portion  of  the  article  under  examination  is  placed  in  the  center  of  a  thin 
cover-glass,  and  upon  this  is  deposited  a  minute  drop  from  a  capillary- 
pipette  of  a  solution  of  one  part  of  glycerin  in  seven  parts  of  water. 
The  cover  is  inverted  over  the  ca\ity  of  a  concaved  sUde  and  allowed  to 
remain  until  the  coloring  matter  of  the  blood  has  given  a  decided  tinge 
to  the  Uquid.  The  drop  may  then  be  examined  by  the  microscope  for 
the  presence  of  corpuscles,  and  afterward,  without  remo\4ng  it  from  the 
slide,  in  the  microspectroscope.  A  very  minute  portion  of  the  same 
may  be  tested  by  the  guaiacum  reaction.  (Philadelphia  Medical  Times, 
1875,  p.  78.)  Special  methods  for  making  a  solution  adapted  to  each  of 
the  tests  to  be  descril)ed  will  be  given  in  their  appropriate  place. 

Tlie  obsei-ver  should  make  as  many  tests  as  possible.  If  only  one 
test  can  be  made,  it  should  be  that  wliich  will  det(H?t  the  presence  of  cor- 
puscles. Next  in  importan(»e  is  the  hffimin  test.  This  can  be  made  fn>ni 
the  specimen  used  for  the  microscopical  examination,  pro^^ded  that 
Richardson's  fluid  (tliree-fourtlis  percent,  salt  solution)  is  employed  for 
soaking  out  the  corpuscles,  but  not  otherwise.  The  guaiacum  test  may 
be  made  upon  the  haemin  ciystals,  or  indeed  under  nearly  all  conditions. 


THE  CHE>nCAL  TESTS  FOR  BLOOD. 

Thirty  years  ago  the  chemical  methods  for  the  examination  of  sus- 
pected blood-stains  consisted  only  in  the  identification  of  certain  prop- 
erties and  constituents  which  are,  at  present,  seldom  or  rarely  consid- 
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ered  in  studying  the  subject.  Albumen  contained  in  a  reddish  stain, 
with  an  ash  from  the  same  giving  reactions  for  iron,  was  considered 
indicative  of  blood.  These  tests  being  successfully  made,  attention  was 
given  to  various  means  by  wliich  it  was  attempted  to  prove  that  the 
stains  were  not  made  by  a  large  number  of  substances,  which,  under  cer- 
tain conditions,  have  some  resemblance  to  dried  blood.  Tests  of  this 
character  are  now  practically  abandoned,  and  the  only  properties  of 
blood  which  constitute  the  basis  of  chemical  t^sts  arc  those  possessed 
by  the  coloring  matter  ui  producbig  a  peculiar  blue  color  with  tincture 
of  guaia(»um  under  precise  conditions,  and  in  the  formation  of  minute 
crystals  of  ha?matin  hydn)cliloride,  commonly  called  hsemin.  These  re- 
actions are  called  respectively  the  gxiaiaeum  test  and  the  hcemin  test.  Both 
tests  are  very  sensitive,  and  are  capable  of  application  to  the  very  small- 
est visible  particle  of  material.  The  haemin  test  is  absolutely  conclusive 
as  to  the  presence  of  blood,  but  the  guaiacum  test  is  only  confirmatory. 
A  very  large  number  of  substances  besides  blood  produce  a  blue  color 
with  guaiacum,  so  that  the  test  is,  by  many,  held  to  be  of  but  slight  ac- 
count. The  guaiacum  test,  however,  has  its  value,  because  if  a  suspected 
stain  fails  to  give  a  blue  color  it  is  very  strong  evidence  of  the  absent 
of  blood,  or,  if  originally  blood,  that  it  has  become  so  altered  by  some 
means  (as  by  boiling  water  or  the  action  of  chemicals)  that  it  will  prob- 
ably fail  when  attempts  are  made  to  test  it  in  other  ways. 

The  two  tests  are  the  complements  of  each  other.  The  hsemin  test  is 
conclusive  of  the  presence  of  blood,  and  the  failure  to  obtain  the  guaiacum 
reaction  is,  for  all  practical  purposes,  conclusive  of  its  absence. 

The  Quaiacum  Test. — The  guaiacum  t^st  for  blood  was  first  sug- 
gested by  Van  Deem,  a  Dutch  chemist,  but  it  attracted  little  attention 
until  1863,  when  it  was  studied  by  Liman  (Casper's  Vierteljahrschrifty 
1863,  p.  193),  and  later  by  Day  in  1867  {Australian  Medical  Journal^ 
1867).  Shortly  after,  the  test  was  made  the  subject  of  a  critical  exam- 
ination by  Taylor,  who  highly  commended  it.  (Ontfs  Hospital  Reports, 
third  series,  1867,  vol.  xiii.,  p.  431.)  The  subject  was  still  further  inves- 
tigated bv  Lefort  in  1870.  {Annales  de  Hygiene,  second  series,  vol.  xxxiv., 
p.  429.) 

The  test  is  very  simple,  and  requires  but  a  moment  for  its  applica- 
tion. It  is  made  as  follows :  To  an  aqueous  extract  from  a  susi>ected 
stain  is  added  a  few  drops  of  tincture  of  guaiacum.  The  resin  is  at  once 
precipitated,  and  produces  a  milk-white  opacity  in  the  liquid.  With 
blood  alone  there  is  no  development  of  color,  but  on  the  addition  of  a 
small  quantity  of  hydrogen  peroxide  the  milky  appearance  changes  to  a 
beautiful  blue.  If  the  stain  is  old  and  does  not  yield  any  color  to  water, 
the  test  may  be  apj^lied  directly  to  the  stain  itself.  A  drop  of  water  is 
placed  upon  the  stain,  and  afterward  the  tincture  of  guaiacum,  which  is 
immediately  followed  by  the  addition  of  the  peroxide.  The  stain,  if 
blood,  gives  at  once  the  peculiar  blue  coloration.  If  the  stain  is  upon  a 
dark  surface,  the  developed  color  may  be  readily  observed,  as  suggested 
by  Taylor,  if  a  small  piece  of  white  filter-paper  be  pressed  upon  the  spot 
while  it  is  still  wet  with  the  reagents.  The  blue  liquid  is  absorbed  and 
colors  the  paper.  Several  impressions  may  thus  be  taken  from  a  single 
stain.  In  the  case  of  vory  small  stains  they  may  be  moistened  with 
water  and  some  of  the  coloring  matter  absorbed  by  pressing  upon  the 
stain  with  filter-paper.    The  test  may  then  be  applied  to  the  impression 
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upon  the  paper  instead  of  directly  to  the  stain.  It  is  essential  in  all 
cases  to  add  the  guaiacum  before  the  peroxide.  In  some  ca.ses  a  blue 
color  may  appear  before  the  addition  of  the  latter ;  if  this  occurs,  the 
blood,  if  present,  is  mixed  with  some  foreign  substance.  Blood  alone 
does  not  color  the  guaiacum.  The  test  depends  upon  the. production  of 
a  blue  color  after  the  addition  of  the  peroxide,  and  not  before.  Should 
the  guaiacum  become  blue  when  added  to  the  stain,  the  conditions  are 
such  as  make  tlie  test  valueless.  If  the  blue  color  be  not  produced  by 
the  guaiaciun,  but  appears  on  the  addition  of  the  peroxide,  there  is 
established  a  pyobabilitjf  of  the  presence  of  blood  which  must  }>e  con- 
firmed by  other  test*.  If  the  reddish  stain  produces  no  blue  color  under 
this  test,  blood  is  absent,  unless  the  stain  has  been  washed  with  hot  water 
or  there  has  been  applied  some  chemical  agent  which  makes  the  test  in- 
operative. The  guaiacum  test  is  so  delicate  that  one  di*op  of  blood  in  six 
fluid  ounces  of  water  may  readily  be  detected  in  one  or  two  di'achms  of 
the  mixture.     (Taylor.) 

The  writer  has  frequently  made  the  test  with  a  solution  containing 
no  more  than  one  drop  of  blood  in  four  thousand  parts  of  water.  If  the 
experiment  be  made  upon  tlic  white  surface  of  a  porcelain  capsule,  the 
blue  color  may  be  observed  in  still  givater  dilutions.  Taylor  in  1867 
obtained  the  guaiacum  reaction  from  blood-stains  upon  a  towel  which 
had  been  in  his  possession  for  ten  years.  Twelve  years  afterward  the 
stains  were  again  examined,  and  it  was  found  that  while  the  tincture  of 
guaiacum  alone  produced  no  effect,  the  addition  of  hydrogen  peroxide 
still  developed  the  blue  coloration. 

The  writer  has  never  failed  to  obtain  the  characteristic  color  pro- 
duced by  this  test  from  blood-stains  not  more  than  three  years  old,  but 
from  stains  of  greater  age  he  has  obtained  unsatisfactory  results. 

In  1881  a  murder  was  committed  near  Springfield,  Mass.  The  dead 
body  of  a  man  killed  by  a  pistol-bullet  was  found  seated  in  a  carriage, 
the  horse  being  tied  to  a  tree,  in  a  lonely  place  in  the  woods.  The 
deceased  was  known  to  have  had  a  (Considerable  sum  of  inonev  in  his 
possession,  but  when  the  body  was  found  both  the  money  and  a  valuable 
watch  were  missing.  Suspicion  was  immediately  directed  to  one  Loomis, 
who  had  been  in  the  company  of  the  murdered  man  on  the  pre\dous 
afteraoon,  but  there  coidd,  at  first,  be  found  but  little  evidence  to  incrim- 
inate him.  A  little  more  than  a  yeai'  after  the  affair,  a  watch  wra])ped 
in  a  handkerchief  and  inclosed  in  a  buckskin  glove  was  found  under 
some  rubbish  near  the  phu^e  where  the  horse  was  tied.  Tlie  watch  was 
identified  as  one  which  had  l)een  the  property  of  the  victim,  and  the 
glove  and  handkerchief  were  proved  to  belong  to  the  susj)ecteil  party. 
The  glove  and  handkerchief  were  placed  in  the  hands  of  the  writer  by 
the  attorney-general,  to  be  examined  in  regard  to  the  natui'e  of  several 
suspicious  stains.  These  under  the  microscope  showed  blood-corj)uscles, 
and  gave  satisfactorj'  tests,  both  by  guaiacum  and  the  process  for  obtain- 
ing ha^min  cr^'stals.  Upon  this  new  e\ddence  Loomis  was  con\'icted  and 
executed.  Twelve  years  later,  during  the  preparation  of  the  present 
article,  the  giuiiacimi  test  was  again  tried  upon  the  stains  still  showing 
upon  the  glove  and  handkerchief,  but  no  blue  color  could  be  produced 
nor  haemin  cr^^stals  obtained. 

Wormley  states  that  this  test  will  react  with  verj'  old  stains,  and 
even  in  cases  where  they  have  been  washed.  No  doubt  the  length  of  time 
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during  which  the  giiaiacum  test  may  be  successful  varies  according  to 
circumstances  not  fully  understood.  It  is  improbable,  however,  that  the 
examination,  in  any  important  case,  will  be  delayed  until  the  blood  is  so 
old  that  the  test  fails.  The  guaiacum  reaction  is  of  value  only  as  a  cor- 
roborative test,  or  as  an  indication  of  the  probable  absence  of  blood.  It 
is  a  test  which  merely  demonstrates  a  single  property  of  this  fluid,  that 
of  decomposing  hydrogen  peroxide,  and  any  substance  capable  of  pro- 
ducing this  deeomposition  will  develop  the  blue  color.  These  substances 
are  not  very  numerous ;  neither  of  them  has  a  red  color,  nor  can  they 
possibly  be  mistaken  for  blood.  The  tincture  of  guaiacum  is,  without  any 
addition  of  peroxide ,  turned  blue  by  a  considerable  number  of  substances. 
A  list  of  these  is  here  given.  Some  of  the  bodies  named  produce  the 
blue  color  only  under  certain  conditions,  and  not  in  all  cases. 

Substances  which  produce  a  blue  color  with  tincture  of  guaiacum,  but 

mtJiout  the  additioti  of  hydrogen  peroxide. 

Inorganic,  Organic, 

All  oxidizing  agents.  Gluten. 

Solution  of  chlorin.  Flour  paste  (if  unboiled). 

Hypochlorites.  The  fresh  juice  of 

Permanganates.  Potato, 

Ferric  chloride.  Carrot, 

Mercuric  chloride.  Onion, 

Gold  chloride.  Horse-radish, 

Nitrous  ether.  Dandelion, 

Iron  peroxide.  Chicory. 

Manganese  dioxide.  Burdock, 

Platinum  black.  Sorrel, 

Cherries, 

Currants,  mushrooms,  and  many 
other  fungi. 

Milk. 
All  of  these  substances  lose 

their  property  of  producing  the 

blue  color  if  dried  or  heated  to 

212«F. 

Nasal  mucus,  pus,  bile,  saliva,  and  sweat-stains  produce  the.  guaiacum 
reaction  under  the  same  conditions  as  blood,  but  they  have  no  red  color 
and  cannot  be  mistaken  for  it. 

In  making  the  guaiacum  test  for  blood  carefully  observe  the  following : 

(1)  Use  only  the  freshly  prepared  tincture.  It  should  be  made  as  re- 
quired by  dissohnng  two  or  three  pieces  of  the  resin  of  the  size  of  a  pea 
in  a  fluid  ounce  of  alcohol.  Do  not  use  a  strong  solution.  The  tincture 
should  not  be  deeper  in  color  than  pale  sherrj'  wine. 

(2)  Apply  tlie  tincture  of  guaiacum  to  the  material  which  is  being 
tested  before  adding  the  peroxide.  It  is  the  failure  to  produce  a  blue 
color  with  the  guaiacum  singly  and  its  subsequent  development  by  the 
peroxide  which  distinguishes  blood  from  the  substances  named  in  the 
list. 

(3)  The  blue  color  must  appear  immediately,  otherwise  no  reliance 
can  be  placed  upon  the  test.  A  thin  film  of  guaiacum  resin  obtained  by 
the  evaporation  of  the  tincture  upon  the  surface  of  cloth  or  paper  will 
become  blue  by  the  action  of  the  air  alone  after  a  few  hours'  exposure. 
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(4)  The  test  should  be  applied  to  an  unstained  portion  of  the  ma- 
terial which  is  under  examination  previous  to  its  application  to  the  stain. 
Bibulous  paper^  if  used^  must  be  tested  in  the  same  manner. 

Under  the  condifmis  we  have  given  the  guaiacum  test  is  reliable  and 
certain.  Taylor,  as  the  result  of  experiments  made  with  a  large  number 
of  substances,  including  cochineal,  red  wine,  red  inlr^  extract  of  rose 
petals,  kino,  catechu,  Brazil-wood,  etc.,  states  that  "  no  red  coloring  mat- 
ter, animal  or  vegetable,  excepting  the  red  of  blood,  produces  the  blue 
coloration  of  guaiacuni  in  presence  of  peroxide  of  hydrogen.'* 

(Taylor,  Outfs  Hospital  Reports,  third  series,  1867,  voL  xiii.,  p.  431.) 
(Lefort,  Annates  de  Hygiene,  second  series,  vol.  xxxiv.,  p.  429.) 
(Clement,  Conferences  Pratiques  snr  Medecine  LegaJey  Paris,  1880.) 
The  Hacmin  Test. — To  make  this  test  a  drop  of  blood  solution  \& 
taken  up  by  the  end  of  a  glass  rod  and  spread  upon  a  microscope-slide, 
so  as  to  give  it  an  extended  surface.     The  slide  may  be  set  aside  in  a 
place  free  fi'om  dust  and  allowed  to  evaporate  spontaneously,  or  it  may 
be  heated  very  carefully  in  the  flame  of  a  spirit-lamp,  tlie  slide  being 
moved  to  and  fro,  so  that  the  liquid  will  not  be  raised  to  a  temperature 
of  more  than  twenty  or  thirty  degrees  above  the  natural  heat  of  the 
body.     The  warmth  may  be  ascertiiined  from  time  to  time  by  apphing 
the  slide  to  the  back  of  the  hand.    The  temperature  must  not  "be  allowed 
to  reach  140°  F.,  the  point  at  which  albumen  coagidates.     Should  the 
coagulation  take  place,  the  test  is  likely  to  fail.     Some  writers  i-ecom- 
mend  the  addition  of  a  particle  of  common  salt  to  the  solution  during 
the  evaporation.    This  is  unnecessary  in  the  case  of  fresh  blood,  because 
it  contains  a  sufficient  amount  of  this  substance  as  a  natural  constituent; 
but  with  old  or  dried  blood  it  is  absolutely  necessary.     The  amount  re- 
quired is  very  small.     The  best  plan  is  to  prepare  a  solution  by  weighing 
out  two  grains  of  pure  sodium  chloride  and  dissolving  in  eight  fluid 
ounces  of  distilled  water.     A  drop  of  this  solution  is  quite  sufficient  for 
the  test,  and  is  placed  upon  the  center  of  the  fihn  of  evaporated  blood. 
The  drop  is  spread  over  the  film  so  as  to  cover  all  parts  of  it,  and  dried 
off  with  the  same  precautions  as  at  first.    A  drop  of  glacial  acetic  acid  is 
next  added  to  the  film,  the  latter  covered  with  a  thin  glass  and  the  slide 
heated^this  time  to  a  sufficient  degree  to  produce  a  slight  ebullition. 
There  is  no  longer  any  danger  of  the  coagulation  of  the  albumen.    If 
the  boiling  be  too  rapid,  the  cover  may  be  violently  projected  from  the 
slide  by  the  force  of  the  vapor. 

If  the  blood  to  be  tested  is  in  a  dried  state  so  that  a  small  particle 
may  be  detached,  a  minute  portion  is  placed  in  the  center  of  the  slide 
and  warmed  with  a  drop  of  acetic  acid.  The  acid  is  evaporated  and  the 
residue  treated  with  the  salt  solution,  and  afterward  with  a  fresh  portion 
of  acid,  as  previously  described.  In  the  case  of  fresh  blood  a  single 
heating  with  the  acetic  acid  is  sufficient,  but  with  very  old  blood  it  is 
frequently  necessary  to  add  the  acetic  acid  a  second  time  and  heat  it 
anew.  ^Tien  the  acid  has  wholly  evaporated  the  slide  is  examined  in 
the  microscope  under  a  power  of  three  hundred  or  four  hundred  diam- 
eters. The  operation  is  easy,  but  it  requires  a  certain  degree  of  skill  in 
manipulation.  The  attempt  to  <)])tain  Teichmann^s  crystiEds  will  often 
fail  in  unskillful  hands.  The  principal  causes  of  failure  are  the  coagn- 
lation  of  the  albumen  and  an  excess  of  salt.  Coagulation  retards  the 
solvent  action  of  the  acetic  acid,  and  during  the  prolonged  ebuIlitioA 
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required  under  ench  circumstances  the  salt  may  be  entirely  decomposed, 
and  the  evolved  hydrochloric  acid  neeessarj-  for  the  formation  of  the 
crystals  (beematiu  nydrochloride)  is  expelled  before  it  can  enter  into 
combination.  The  acid  tmphijtd  must  be  in  its  highest  state  of  cmtcentratioii 
— the  so-called  glacial  acid.  Acid  of  lower  strength  fails  to  decompose 
the  salt.  If  \a>o  rancli  salt  be  employed  the  experiment  fails,  and  the 
slide  shows  only  a  mass  of  crjstals  of  sodium  chloride.  Distilled  water 
must  be  used.  Ordinarj'  water  leaves  a  residue  of  oi-gauic  matter  and 
mineral  salts — in  some  eases  very  considerable  in  amount — which  inter- 
fere with  the  development  of  the  crj'stalB  or  may  produce  a  crystalline 
deposit  by  itself. 

Hsmin  crjfitals  are  minute  flat  rhomboids.  In  many  cases  they  lie 
superimposed  in  the  form  of  au  X  or  cross.  They  vary  in  c«lor,  accord- 
ing to  their  thickness,  from  a  clear  yellow  to  a  reddish  brown.  They 
exhibit  considerable  variation  In  size,  according  to  the  amount  of  heemin 
present  and  the  rapidity  of  the  evaporation.  The  smallest  may  be  no 
more  than  1-6000  of  an  inch  in  length,  and  the  largest  may  reach  1-1200. 
The  crj"8tal8  obtained  as  the  result  of  the  test  may  be  covered  with  thin 
glass  and  mounted  in  the  usual  manner  of  microscopic  objects.  Speci- 
mens shoidd  be  preserved  as  evidence.  Teichmann's  crystals  once  seen 
can  scarcely  be  confounded  with  any  others.  Only  two  substances  have 
been  suggested  which  resemble  them — indigotin  and  murexide.  These, 
it  is  claimed,  may  possibly  be  produced  by  a  solution  of  the  coloring 
matter  of  a  fabric  dyed  with  indigo  or  with  ammonium  pmpurate. 
Crystals  of  indigotin  are  blue,  and  those  of  murexide  are  purplisli  red 
and  appear  green  by  re- 
flected light 

The  heemin  reaetion 
is  verj' delicate.  Aquan- 
tity  of  dried  blood  so 
small  as  1-500  of  a  grain 
may  easily  be  detected, 
and  with  care  1-1000 
will  give  decisive  results. 
(Worm  ley.) 

Time  or  atmospheric 
changes,  as  a  general 
rule,  have  no  effect  upon 
the  certainty  of  the  re- 
sults, pn)vided  there  be 
left  in  the  stain  a  trace 
of  blood-coloring  mat- 
ter. 

The  celebrated  po- 
litical writer  Kotzebue 
was  murdered  by  an  en- 
thusiast named  Sand  in 
1819.  He  was  assassin- 
ated in  his  own  house, 
and  the  papers  upon  his 
afterward,  m  1879,  -— " 
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desk  were  stained  with  his  blood.    Sixty  years 
of  these  stains  were  submitted  to  the  heemin 


test  and  the  crj'stals  readily  obtained.    (Clement) 
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Buchner  and  Simon  detected  haemin  in  a  portion  of  cloth  cut  from  a 
butcher's  slaughtering-trousers  which  had  been  eight  years  in  use,  and 
had  not  been  worn  for  a  year  and  a  half  previously.     (Casper.) 

All  authorities  agree  as  to  the  value  and  reliability  of  the  haemin  test. 
Clement  asserts  that  "  cr^'stals  of  hcemin  are  a  certain  indication  of  the 
presence  of  blood."  A  report  of  a  commission  appointed  by  the  French 
Medico-Legal  Society  declared  that  "  these  cryst^s  are  so  perfectly  char- 
acteristic, that,  should  they  be  found,  one  may  positively  assert  the  pres- 
ence of  blood."  (Miahle,  Mayet,  Lefort,  and  Cornil,  Annales  de  Hygiene, 
1873,  vol.  xl.) 

Wormley  says,  "  Their  production  is  characteristic  of  blood,  there 
being  no  other  substance  known  from  which  they  may  be  produced." 
(Microcheniistry  of  Poisons,  second  edition.) 

Failures  to  obtain  htemin  crystals  may  occur  even  under  the  most 
expert  manipulation  in  the  case  of  old  washed  stains,  but  it  is  the  experi- 
ence of  the  writer  that  a  stain  which  under  proper  treatment  fails  to 
yield  crystals  will  fail  also  to  give  absorption-bands  in  the  microspeo- 
troscope,  although  fragments  of  corpuscles  may  still  possibly  be  found 
under  microscopical  examination.  In  brief,  crystals  of  haemin,  if  found, 
furnish  conclusive  evidence  of  the  presence  of  blood.  Failure  to  obtain 
them  is  not  conclusive  as  to  its  absence. 

(Erdmann,  Jour,  de  Phar.  et  de  Chimie,  vol.  xli.,  p.  33.) 
(Blondlot,  Annales  de  Hygienej  1868,  vol.  xxix.,  p.  130.) 
(Clement,  Conferences  Pratiques  de  M4dedne  Legale,  Paris,  1880.) 
(Otto,  l)er  Qifte  und  Blutflechen,  Braunsweig,  1875,  p.  162.) 
(Wormley,  Microcheniistry  of  Poisons,  second  edition,  Philadelphia, 
1885.) 

THE  PRACrnCAL  TESTING  OF  BLOOD-STAINS  IN  THE  MICROSPECTROSCOPE. 

Different  modes  of  procedure  are  required  in  preparing  specimens 
for  spectroscopic  examination,  according  to  the  age  of  the  stain  and  the 
amount  of  material  available  for  the  purpose.    If  the  stain  be  com- 

f)aratively  recent  the  operation  is  simple,  easily  conducted,  and  abso- 
utely  conclusive  in  its  results.  In  older  stains  the  conclusions  reached 
are  reliable  when  obtained,  but  specimens  require  a  more  complicated 
treatment. 

1.  Examination  of  a  Recent  Stain. — If  the  stain  is  upon  cloth,  a  por- 
tion of  the  fabric  with  the  stain  (one-half  inch  to  one  inch  square,  if 
possible)  is  cut  into  small  strips  and  macerated  with  distilled  water. 
This  is  best  done  in  small  tube-vials  holding  from  one  eighth  to  one 
fourth  of  a  fluid  ounce.  Glass  stoppers  are  preferable,  but  good  sound 
corks  may  be  used  for  keeping  the  specimens  free  from  dust.  Each  vial 
should  be  carefully  labeled.  If  a  clot  can  be  obtained  free  from  adher- 
ing tissue,  it  may  be  treated  in  the  same  manner.  The  amount  of  water 
should  be  proportioned  to  the  size  of  the  clot  or  stain,  and  such  as  to 
vield  a  reddish  or  reddish-brown  sohition  of  moderate  intensitv  of  color. 
When  the  water  has  become  colored,  which  will  be  the  case  in  from  fif- 
teen minutes  to  an  hour,  a  portion  is  removed  by  a  capillary  pipette 
made  by  heating  a  small  glass  tube  and  drawing  it  out  to  a  point.  The 
vial  should  be  allowed  to  stand  a  sufficient  time  to  allow  any  sediment 
to  deposit,  and  this  should  not  be  disturbed  when  the  liqmd  is  with- 
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drawn.  The  fluid  taken  up  by  the  pipette  is  transferred  to  a  glass  cell 
made  as  previously  described  (Fig.  11),  and  placed  on  the  stage  of  the 
microscope.  The  cell  should  be  covered  by  a  cap  with  a  small  opening 
in  the  top  to  cut  oflp  extraneous  light,  or  it  may  be  covered  on  the  outside 
with  black  paper.  The  examination  may  be  made  either  by  sunlight  or 
an  artificial  source  of  illumination.  It  is  advisable  to  try  both  methods. 
The  microscope  with  a  low-power  objective  (one-half  inch  to  two  inches) 
is  focused  upon  the  top  of  the  cell,  and  the  spectrum  is  ready  for  obser- 
vation. The  slit  of  the  spectroscope  must  be  naiTowed  so  as  to  allow 
only  a  sufficient  light  to  pass,  the  amount  necessary  depending  upon  the 
strength  of  the  solution,  the  degree  of  illumination,  and  the  depth  of  the 
stratum  of  liquid.  Under  favorable  conditions,  the  two  bands  of  oxy- 
lupmoglobin  will  make  their  appearance,  while  the  blue  end  of  the  speo/- 
trum  will  be  more  or  less  obscured.  In  many  cases  the  spectrum  will 
appear  like  that  of  No.  4  or  No.  5  in  PI.  V.  This  shows  that  the 
stain  is  of  greater  age  (met-hsBmoglobin)  than  if  the  spectrum  is  like 
No.  1.  In  either  case,  drop  into  the  cell  a  minute  crystal  of  ferrous  am- 
monium sulphate  (a  particle  not  larger  than  the  head  of  a  small  pin), 
and  immediately  about  the  same  amount  of  sodio-potassium  tartrate 
(Rochelle  salt).  Stir  the  solution  with  a  platinum  wire  until  both  salts 
aire  dissolved ;  next  add  a  drop  or  two  of  ammonia  water,  and  stir  once 
more.  Tlie  spectrum,  if  originally  that  of  oxy-haemoglobin  (PL  V*, 
No.  1),  will  now  change  to  that  of  reduced  hsBmoglobin  (No.  2).  In  case 
the  spectrum  originally  presented  the  appearance  of  No.  4  or  No.  5,  it 
will  under  the  ac^tion  of  the  added  reagents  change  to  that  of  No.  6 
(reduced  hcematin). 

If  the  first  spectrum  was  like  No.  1  (oxy-haemoglobin),  a  fresh  portion 
of  the  solution  may  be  test^^d  as  follows:  To  the  blood  solution  in  the 
tube  a  little  citric  acid  is  added,  when,  if  the  color  be  sufficiently  intense, 
a  spectrum  more  or  less  resembling  No.  3  wiU  develop.  In  most  cases 
the  band  at  the  extreme  right  is  not  produced,  and  it  frequently  happens 
in  dilute  solutions  that  neither  of  the  other  bands  makes  its  appear- 
ance ;  but  even  in  this  case  the  addition  of  the  iron  salt,  etc.,  and  am- 
monia water  until  the  acid  is  neutralized  wiU  give  the  spectrum  No.  6 
(reduced  haematin). 

A  blood-stain  no  larger  than  one-eighth  inch  square  will  show  these 
bands  in  a  satisfactory  manner,  provided  that  all  the  conditions  are  care- 
fully observed.  If  the  solution  be  very  strong  in  color,  a  thinner  sti*atum 
may  be  examined  or  the  intensity  of  the  light  increased.  Sorby  remarks 
that  if  all  the  characteristic  results  here  given  are  obtained,  "  no  one  can 
hesitate  in  giving  evidence  that  the  mark  is  blood." 

2.  Erammation  of  Older  Stains. — As  we  have  already  observed,  oxy- 
hieinoglobin  becomes  gradually  converted  into  haBmatin,  and  when  this 
change  is  complete  the  coloring  matter  is  wholly  insoluble  in  pure  water. 
For  such  cases,  therefore,  a  different  procedure  is  necessaiy.  If  the 
particles  or  portions  of  fabric  in  the  macerating  vial  do  not  readily  jdeld 
their  color  to  water,  a  few  drops  of  acetic  or  a  grain  or  two  of  citric 
acid  may  be  added,  and  the  bottle  with  its  contents  allowed  to  stand  in  a 
moderately  warm  place  for  several  hours,  or  longer,  if  necessary.  The 
solution  is  examined  in  the  same  manner  as  before,  but  the  absorption- 
bands  produced  wUl  be  those  of  acid  haematin  (No.  3).  The  iron  salt, 
etc.,  and  ammonia  may  next  be  added  to  the  liquid  in  the  tube-cell,  as 
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in  the  former  tests,  with  the  effect  of  developing  the  spectrum  of  reduoeil 
heeniatin  (No.  6). 

Sorby  states  that  he  has  been  able  to  discover  haematin  by  the  miero- 
specfefoscope  in  a  stain  forty-four  years  old.  Tidy  obtained  excellent 
spectra  from  stains  on  a  garment  preserved  by  the  relatives  of  an  officer 
who  died  in  battle  in  1771,  and  consequently  more  than  a  hundred  vears 
old. 

Letheby,  from  a  portion  of  a  fabric  one-fourth  inch  square,  having 
upon  it  a  blood-stain  seventeen  years  old,  and  which  had  been  completely 
changed  to  hcematin,  obtained  as  well  marked  spectra  as  from  compara- 
tively recent  blood.  {Londmi  Hospital  Reports,  vol.  iii.,  p.  41.)  Richard- 
son, in  a  stain  five  months  old,  obtained  satisfactory  tests  by  the  micro- 
spectroscope  from  a  portion  one  fiftieth  of  an  inch  in  diameter. 

If  there  is  reason  to  believe  that  stains  have  been  washed  with  hot 
water  or  heated,  whereby  the  albumen  becomes  insoluble,  it  will  be 
necessary  to  use  ammonia  water  to  dissolve  the  coloring  matter,  as  dilute 
acids  imder  these  circumstances  have  very  little  action.  If  a  blood- 
stained fabric  has  been  washed,  only  a  slight  discoloration  may  be  ob- 
served, but  it  will  be  spread  over  a  greater  siuf ace.  In  such  a  ease  ent 
the  stained  portion  into  small  pieces  and  macerate  with  a  little  ammonia 
water,  the  tube- vials  being  set  aside  for  several  days  in  a  warm  place. 
Should  the  solution  thus  obtained  be  of  too  faint  color,  it  must  be  con- 
centrated by  evaporation  on  the  water-bath,  care  being  taken  that  the 
liquid  is  kept  alkaline  during  the  process  by  the  addition,  from  time  to 
time,  of  small  additional  quantities  of  ammonia. 

The  spectrum  of  alkaline  haematin  may  possibly  be  obtained  from 
this  solution,  but,  in  any  case,  the  test  should  be  made  for  reduced 
haematin  as  in  the  previous  trials.  When  the  stain  is  upon  a  dyed  fabric, 
the  addition  of  ammonia  mav  cause  tlie  solution  of  more  or  less  of  the 
dye  color.  In  such  a  case  tests  with  the  spectroscope  are  not  very  satis- 
factory'^, as  the  dye  color  may  completely  mask  the  absorption-bands  of 
blood.  Sodium  bisulphite  will  generally  bleach  these  colors,  while  the 
coloring  matter  of  the  blood  is  not  affected.  Citric  acid  acts  less  upon 
a  dyed  fabric  than  ammonia,  and  should  be  used  if  possible.  Stains 
upon  oak-wood  or  leather  are  difflcult  of  detection  by  tiie  spectroscope, 
owing  to  the  action  of  the  tannin  upon  the  blood-coloring  matter, 
whereby  it  is  rendered  insoluble  and  not  easily  converted  into  a  form 
capable  of  satisfactory  examination.  A  trial,  however,  should  always  be 
made,  even  upon  this  sort  of  stain. 

Spectroscopic  tests  may  be  obtained  from  the  red  blood  of  aU  ani- 
mals. "  Oxy-hcemoglobin  from  any  source  is  universally  the  same  in  its 
spectroscopic  properties,  the  compounds  it  forms,  and  the  products  of 
its  decomposition,  haematin,  haemin,  etc."    (Halliburton.) 


SPECTRA  OP  CX)LORED  SUBSTANCES  SOMEWHAT  RESEMBLING  BLOOD. 

Under  the  action  of  ammonia,  citric  acid,  and  salts  of  iron,  as  pre- 
viously described,  stains  due  tx)  blood  may  be  absolutely  distinguiwed 
from  all  other  red  coloring  matters.  Quite  a  number  of  these  oolors 
give  absorption-bands  which  resemble  those  of  oxy-haemoglobin,  but 
their  appearance  under  the  action  of  reagents  is  wholly  different. 
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Cochineal  and  Ammoniated  Carmine. — ^These  give  absorption-bands 
somewhat  like  those  of  blood  (PL  V.,  No.  7),  but  on  the  addition  of  boric 
hydrate  (boracie  acid)  the  bands  change  their  position  to  the.  blue  end  of 
the  spectrum.  The  position  of  the  bands  produced  by  blood  is,  under 
the  same  treatment,  unchanged. 

Lac-dye,  madder-red,  alkanet  root,  and  the  petals  of  red-leaved  plants, 
as  cineraria,  give  spectra  somewhat  similar  to  those  of  blood,  but  they 
are  seen  to  be  distinctly  different  when  the  two  spectra  are  observed 
side  by  side.  These  colors  are  all  bleached  by  the  action  of  sodium 
bisulphite.  These  substances,  and  all  other  red  colors,  says  Wormley, 
**  differ  from  blood  in  most  instances  in  the  position  and  character  of  the 
spectral  bands,  and  in  all  cases  in  the  effect  of  reagents  upon  them.  At 
the  present  time  there  is  no  substance  known  that  in  all  these  respects  is 
similar  to  the  coloring  matter  of  blood." 

(Wormley,  Microchemi^try  of  Poisons,  second  edition,  Philadelphia, 
1885,  p.  721.) 

(Sorby,  Quarterly  Jotimal  of  Science,  London,  1865,  vol.  vi.,  p.  9 ;  also 
Chemical  News,  London,  1865,  vol.  xi.,  pp.  186,  194,  232,  256.) 

(Woodman  and  Tidy,  Forensic  Medicine,  Philadelphia,  1877,  p.  515.) 

(Tidy,  Legal  Medicine,  Philadelphia,  1882.) 


THE  MICROSCOPICAL  EXAMINATION  OF  BLOOD-STAINS. 

The  microscopical  examination  of  blood  when  fresh  and  still  fluid 
presents  no  difSculties.  The  formation  of  a  very  thin  layer  obtained  by 
spreading  a  drop  upon  a  microscope-slide  by  rapidly  drawing  over  it  the 
edge  of  a  cover-glass  slightly  inclined  is  aU  the  preparation  necessary. 
Such  a  specimen  examined  in  the  microscope  under  a  good  one-fourth  or 
one-fifth  objective  will  show  hundreds  of  red  corpuscles,  and  probably 
several  colorless  ones. 

The  suspected  blood-stains  which  are  submitted  to  the  microscopist 
for  examination  in  criminal  trials  are  almost  invariably  in  a  dried  state. 
The  precise  conditions  under  which  they  have  been  produced,  their  age, 
and  tiie  various  agents  or  influences  (heat,  moisture,  etc.)  to  which  they 
have  been  subjected,  are  generally  unknown.  The  blood  must  neces- 
sarily be  removed  from  the  material  to  which  it  adheres  or  into  which  it 
has  penetrated  before  it  can  be  examined  in  the  microscope,  and  this 
must  be  done  by,  and  the  specimen  prepared  in,  an  artificial  serum 
entirely  different  from  the  fluid  in  which  the  corpuscles  are  found  in 
their  normal  state.  Moreover,  in  most  cases,  the  greater  number  of 
these  bodies  in  drying  become  distorted,  shriveled,  and  greatly  reduced 
in  volume.  Water  or  other  agents  may  have  been  applied  to  the  stains, 
by  which  the  texture  of  the  corpuscles  l>ecomes  so  far  altered  that  they 
are  no  longer  recognizable.  These  are  some  of  the  conditions  under 
which  the  microscopical  examination  must  be  undertaken,  and  it  is  not 
surprising  that  it  sometimes  fails  even  when  other  tests  have  demon- 
strated the  presence  of  blood.  Blood-corpuscles  once  entirely  deformed 
by  decomposition  cannot  be  restored  by  any  known  reagent.  On  the 
other  hand,  when  the  blood  has  rapidly  dried  upon  a  non-absorbent 
surface,  or  where  it  has  formed  a  clot  which  has  not  been  subjected  to 
disturbing  agencies,  the  conditions  are  favorable  for  the  discovery  of 
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some  of  the  corpusdes,  and  for  determining  whether  they  are  mAmmoii^n 
or  oviparous. 

A  blood-clot  consists  of  a  mass  of  corpuscles  imbedded  in  and  held 
together  by  fibrin  and  albumen,  which,  on  drying,  form  a  strong  cement- 
ing material.  In  this  condition  no  corpuscles  can  be  distinguished,  so 
that  to  prepare  a  specimen  for  examination  in  tlie  microscope  it  is  nece<- 
sar}'  to  dissolve  the  albumen  in  order  that  these  bodies  mav,  if  possiWe 
sei>arate  from  the  clot,  or  that  the  clot  itself  be  made  sufficientlv  trans^ 
imrent  for  the  outlines  of  the  corpuscles  to  become  \isible.  'This  is 
attenipted  by  soaking  the  clot  or  stain  in  a  liquid  so  constituted  that  it 
can  dissolve  or  soften  albumen  while  ha\'ing  little  or  no  action  upon  the 
wqiuscles.  A  large  number  of  fluids  for  this  purpose  have  ])een  pro- 
IH>stHl.  A  very  complete  list^  vntii  formulas  for  their  preparation.  l< 
given  by  Fomiad  in  his  article  on  mammalian  blood  contained  in  the 
JoHmal  of  Comparative  Medicine  and  Surgef%  1888,  vol.  ix.,  p.  289.  An- 
other iH)liection  of  formulas,  by  Masson,  may  be  found  in  the  An fiahs  dt 
Hf^ene^  1885,  third  series,  vol.  xiii.,  p.  393. 

The  best  of  these  preparations  are  the  following  : 

/.    F'trrAorV  Solution  of  Potassium  11.    Bichardson's  Salt  Solution, 

Hydrate. 

T\^t»«8iam  hydrate 33  parts.      Sodium  chloride 3  narts 

W»UT 100     •*  Water [400  ^' 

vJv^-porcent.  solution.)  (f-percent.  solution.) 

II L    nyickcr's  GlveeriH  Solution,  IF.    TiherVa  Fluid. 

l^;t»  0\>iiiM»iitnittHi  glycerin  1  part.        Mercury  bichloride 1  part. 

\Y*ior 7  parts.      Sodium  chloride 4  parttf. 

. Tho  :^nution  to  be  diluted  to  S.  G.      Water 200      *• 

Vin*ho\vV  pn*{uiration  acts  with  greater  rapidity  than  the  others,  and 
i;S^v\  in  miv^j  OiU^^Js  oxroUent  results.    It  is  not  desirable  to  eniplov  it, 
Vox^vx^r.  iu  trtNStinir  very  old  stains,  which  require  a  prolonged  so^k- 
\\\^.  ;%s  \:  jrrauurtlly  destroys  the  corpuscles.    Witli  stains  which  require 
\*v.j:>t  irwsr^Moui  Kiehanl.^on  s  solution  appears  to  be  open  to  the  least 
v*17vv:n»!^     Pihiu\l  jrlyoerin  is  highly  praised  by  many  obser\'ers,  and 
»s  \v'v\  sar:si;io!ory  in  its  ojH»ration.    It  has  the  advantage  of  evaporat- 
v^jj  U\>s  **:4:*;^:iy  than  tluids  containing  only  water  as  a  nienstnium.    It 
».x  ,j'\\,^\s  HaxisciMc  lo  make  si^veral  preparations  of  each  specimen  exam- 
»-sxv  iiNv.ti:  {I  diiTon^ut  fluid  in  each  case.     It  vcrj-  often  liapi)ens  that 
x\i -v  j;»\v'  rv'suhs  with  some  one  of  the  preparations  which  are  not 
v*V.;i^»i.\i  w  \i\i  the  othei's.    Tlie  examination  of  a  clot,  however  minute,  is 
•v.x  :i  •»w»iv  s^Htisfactory  than  that  of  a  stain  upon  a  fabric  or  ponms 
xi;» * i*vx'      Siuh  a  >|Hvimen  sliould  be  seltHtted,  if  possible.     To  pivpare 
v»,  ^'^  xMirti!  {vrtrticlo  is  plactnl  uik^u  a  thin  cover-glass,  which,  after  the 
.Hvl>l;v.v»!t  \*f  «i  dt\»p  or  two  of  eitlier  of  the  above-mentioned  fluids,  is 
\u\o5Usl  v»N\T  a  iHMicavtHl  slidc.    The  edges  of  the  cover  should  ])e  sealtnl 
\\n!i  ivit^ttin  i»r  nuniuting-vaniish  to  prevent  evaporation.      The  slitle 
WKV  Is^  sn^t  axivlo  for  a  few  hours,  or  may  be  at  once  examined  as  the 
^'Ihvii  \^t  tiio  rtuid  pn^gresses,    Scrapings  from  a  stain,  if  no  clot  is  pro- 
\H(i>«U\\  iu<^Y  U*  tn^tiHl  in  tlie  same  manner ;  or  a  small  portion  of  the 
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stained  fabric  may  be  moistened  upon  the  slide  and  the  fibers  separated 
by  picking  apart  with  needles. 

If  the  stain  or  clot  be  tolenibly  recent  the  corpuscles  may  begin  to 
show  themselves  in  a  few  minutes.  With  older  stains  the  process  may 
require  several  hours,  or  even  days.  Stains  which  are  more  than  a  week 
old  act,  luider  the  ()i>eration  of  the  solvent,  in  substantially  the  same 
manner  as  stains  which  are  much  older,  and  there  is  practically  no 
difference,  in  most  cases,  between  stains  of  a  month's  age  and  those  of  a 
year's  standing,  provided  the  specimens  have  been  kept  under  conditions 
which  have  not  afft»cted  the  sti*uctiu*e  of  the  corpu8(des. 

In  specimens  under  examination  the  portions  of  fluid  immediately 
surrounding  each  particle  become  gi*adually  tinted  of  a  reddish  or 
orange-yellow  color  from  the  solution  of  the  blood-coloring  matter,  and 
when  the  decolorization  is  nearly  complete  the  corpuscles  begin  to  be 
visible.  Very  few  perfect  ones  may  be  found,  because  most  of  them 
have  become  broken  or  distorted  while  diying.  If,  however,  the  dr^dng 
has  taken  place  under  favorable  conditions,  if  the  stain  has  not  been 
washed,  subjected  to  heat  or  prolonged  dampness,  we  may  by  searching 
almost  always  discover  a  few  well-preserved  coi-puscles.  If,  under  the 
treatment  we  have  given,  the  characteristic  disks  make  their  appearance, 
there  can  be  no  question  as  to  the  character  of  the  stain,  hut  the  observer 
mtAst  he  certain  that  the  cell-like  structures  which  develop  really  are  corpus- 
cles. Serious  mistakes  have  many  times  occurred  where  objects  have 
been  discovered  which,  under  preconceived  notions  of  the  observer,  have 
been  pronounced  corpuscles  of  blood. 

The  following  remarkable  case  is  within  the  personal  knowledge  of 
the  writer : 

In  the  case  of  Comjnamcealth  vs.  Fiper,  tried  in  Boston  in  1875,  the 
defendant,  a  sexton,  was  charged  with  the  murder  of  a  child  in  the 
belfry  of  his  church.  Certain  articles  having  upon  them  suspicious 
stains  were  placed  in  the  hands  of  several  local  experts  for  examination. 
Among  the  specimens  was  about  a  half-pint  of  water  found  in  a  pitcher 
in  the  basement,  in  which  it  was  thought  that  the  prisoner  had  washed 
his  bloody  hands.  A  short  time  previous  to  the  trial,  the  experts,  four 
in  number,  made  their  report  of  the  results  of  their  examination  to  the 
prosecuting  officers,  and  every  one  of  the  four  stated  that  the  water  con- 
tained blood-corpuscles  which  measured  on  the  average  about  1-3300  of 
an  inch  in  diameter.  This  evidence  was  not  given  at  the  trial,  because 
the  government  decided  not  to  introduce  any  testimony  in  relation  to 
blood,  but  the  residts  stated  in  the  I'epoi't.  would  undoubtedly  have  been 
given  if  it  had  been  called  for.  A  portion  of  the  water  was  critically 
examined  by  Professor  Wormley,  and  the  bodies  which  had  been  con- 
fidently measured  as  corpuscles  were  proved  to  be  merely  the  spores  of  a 
canfervoid  al{fa. 

In  the  case  of  State  of  Connecticut  vs.  Hay  den,  ti-ied  at  New  Haven  a 
few  years  since,  a  stone  was  produced  at  the  ]>reliminar>'  trial  which  had 
been  found  in  a  field  near  the  spot  where  a  young  woman  had  been  mur- 
dered, and  it  was  the  theory  of  the  prosecution  that  it  had  been  used  for 
striking  a  blow  upon  the  head  of  the  victim.  The  stone  was  stained 
with  what  appeared  to  be  blood,  and  it  was  testified  by  a  medical  witness 
of  some  local  celebrity  that  a  microscopical  examination  demonstrated 
its  presence.     Subsequently,  in  preparation  for  the  regular  trial,  the  stone 
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was  examined  by  another  expert,  ajid  it  was  shown,  and  acknowledged 
by  the  first  witness,  that  a  mistake  had  occurred,  and  that  spores  Imd 
been  taken  for  corjjuscles. 

The  following  ease  is  given  by  Erdmann.  {Zeitschrift  fur  Aunli/t. 
CJtemie,  vol.  ii„  1862.)  An  assMSBination  had  been  committed  in  Leipzig, 
and  there  was  found  near  the  spot  where  the  crime  had  been  perpetrated 
a  brownish  stain,  which,  under  the  influence  of  rain,  assumed  the  api>ear- 
ance  of  coagulated  bloo<l.  An  aqueous  solution  of  this  stain  fumislietl  a 
reddish  fluid,  which  gave  witli  taiiniu,  jHit^assium  ferrocyanide,  and  other 
reagents  the  same  rea^^tiotis  ns  a  solution  of  dried  blood.  Examined 
uuder  tlie  microscope,  the  brown  matter  was  found  to  contain  corpuscles 
similar  to  those  of  blood.  The  stain,  however,  failed  to  give  any  hfemju 
crystals  when  this  t«st  was  apphed,  and  tliis  caused  Erdmann  to  enter- 
tain doubts  as  to  the  value  of  the  other  tests.  He  repeated  the  micro- 
scopical examination  with  greater  care,  and  then  discovered  that  the 
bodies  supposed  to  be  blood-corpuscles  were  the  spores  of  an  alga,  prob- 
ably porphyruliam  cruentnm,  a  vegetation  so  named  on  account  of  its 
resemblance  to  blood. 

The  disks  found  in  pine,  spnice,  cedar,  and  other  coniferous  woods, 
the  excrements  of  the  cimex,  spheroidal  crj'stals  of  ammonium  urate,  oil- 
globules,  air-bubbles,  etc.,  are  mentioned  by  writers  as  possible  causes  of 
error  in  suspected  stains,  but  no  microscopist  of  experience  can  possibly 
mistake  any  of  them  for  blood-disks.  The  only  dangerous  fallacies  are 
to  be  found  in  bacteria  and  spores.  Bacteria  are  very  much  smaller 
than  blood-corpuscles.  The  micrococcus  known  as  prodigiostis,  which  in 
masses  appears  to  the  naked  eye  like  fresh  blood,  has  not  one  tenth  the 
diameter  of  a  blood-disk.  But  there  are  spores  of  various  fungi  and 
algas  which  in  many  instances  have  the  same  diameter  as  blood-corpns- 
clcs.  The  spores  of  porphyridhim  mentioned  in  Erdmann's  case  measure 
from  1-3900  to  1-3700  of  an  inch  in  diameter.  (Rabenhorst.)  Some  of 
the  fluids  which  have  been  recommended  by 
certain  writers  for  soaking  out  the  corpuscles 
from  blood-clots,  particularly  sodium  snl- 
phate,  sodium  phosphate,  and  glycerin  solu- 
tion, if  too  much  diluted  will,  in  a  few  days, 
if  kept  in  a  warm  place,  develop  spores  xome 
of  which  closely  resemble  decolorized  blood- 
corpuscles. 

Richardson,  referring  to  a  preparation 
recommended  by  several  writers,  a  saturated 
solution  of  sodium  sulphate,  says :  "  It  must, 
f^  ^ff«=>.^^  md^  '  think,  owe  its  popularity  cliiefly  to  the  fact 
Af\  WB  \J^f^  ^^^  '^  contains  large  quantities  of  fungus, 
IjT*^  /S&  fift  A  thesporesof  whichresembleblood-corpuscles 
*^.  jl[L.^^ai  ^^.fls.^  bothinsizeandgeneralappearanee,andhave, 
I  have  no  doubt,  frequently  been  mistaken 
for  blood-cells."  {Amer.  Jour.  Med.  Scienett, 
vol.  Ixviii.,  p.  109.) 

Under  the  action  of  water,  blood-corpus- 
cles become  globular  and  finally  transparent 
and  invisible,  but  spores  are  not  in  any  way  changed  in  appearance  under 
the  same  circumstwices.  Spores  are  never  disk-smiped,  though  they  often 
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appear  so.  They  are  frequently  oval  and  often  circnlar ;  they  may  have 
buds  upon  them,  and  they  are  generally  found  in  groups  of  two,  three, 
or  more.  Close  examination  will,  in  many  cases,  show  an  interior  struct- 
ure wholly  different  from  a  blood-corpuscle.  That  they  are  a  dangerous 
source  of  fallacy  is  proved  by  the  instances  we  have  given,  and  the  ob- 
server should  make  it 
a  rule  to  first  micro- 
scopically examine 
the  preparation  with 
which  he  intends  to 
soak  up  a  suspected 
stain,  and  use  only 
fresh  or  recently  made 
solutions. 

Materials  found 
Associat€4  with  Blood, 
— Incidentally  to  the 
microscopic  examina- 
tion of  suspected 
stains  in  the  search 
for  blood-corpuscles, 
other  bodies  may  be 
discovered,  of  which 
careful  note  should  be 
made.  These  may  be 
one  or  more  of  the  fol- 
lowing :  fiheris  of  silk, 

wool,  COttOti,  or   linen;    pig.17..    a,CottonFIl)er;ft,  Air  Bubbles;  c.  Portions  of  Feather; 
fraotnents   of  mineral         d,SUk;  e,  on  Globules.    (After  Hofmann ;  8OO  diameters.) 

substances,    as    sand, 

earth,  bits  of  metal,  etc.;  hairs  of  various  kitids,  barhules  of  feathers,  vege- 
table tissues,  grass,  wood,  etc;  particles  of  bone,  muscular  fiber,  cerebral  mat- 
ter, epithelium,  etc.  All  such  substances  should  be  carefully  preserved. 
They  may  furnish  important  evidence  as  to  locality  or  circumstances. 
The  limits  of  this  article  do  not  permit  the  discussion  of  the  means  of 
identification  of  these  bodies,  and  the  reader  is  referred  to  any  good 
work  on  the  microscope,  as  the  treatises  of  Carpenter,  Prey,  Beale,  and 
others. 


MEASUREMENT  OF  BLOOD-pORPUSCLES. 

If  blood-corpuscles  are  found  by  the  microscopic  examination,  it  will 
be  necessary  to  measure  them.  There  are  several  methods  by  which  this 
may  be  accomplished : 

(1)  By  the  screw  micrometer. 

(2)  By  photography. 

(3)  By  the  eye-piece  micrometer. 

The  last  is  the  most  common  as  well  as  the  most  convenient  method, 
and  is  the  only  one  which  we  shall  describe.  The  eve-piece  micrometer 
in  its  simplest  form  consists  of  a  circular  glass  plate  ruled  with  fine 
lines  (Pig.  17,  B),  which  is  cemented  upon  the  diaphragm  of  the  eye- 
piece between  the  field-glass  and  the  ocuJuEtr  lens.    The  beit  arrangement 
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iB  that  of  a  tliin  brass  elide  holding  the  ruled  glass,  which  is  inserted 
through  a  slit  in  the  side  of  the  eye-pieee  and  has  at  one  end  a  screw  hy 
which  the  inioroineter  c-au  be  given  a  sliglit  lateral  motion.  The  object 
to  be  mcasuroil  is  observed  tlirough  tlie  glass  micrometer ;  one  side  of 
the  object  to  be  nieasnred  is  brought  exactly  itp  to  one  of  the  linw,  and 
tlie  uuiribcr  of  spaces  which  the  object  covers  is  carefully  counted. 

Tlie  viJue  of  the  spaces  of  the  eye-piece  micrometer  is  merely  rela- 
tive, and  dependent  upon  diffei'ent  objectives  and  varying  luljustmeuts 
of  the  instrument.  The  value  of  the  spaces  is  detemiinetl  by  n  stage 
micrometer.  This  ecmsists  of  a  piece  of  rultnl  glass  with  spa«-es  nf 
1-1000  of  an  ineli.  These  spaces,  when  magnified  and  seen  thr'>iigh  tlie 
eye-piece  micrometer,  are  eovei-ed  by  a  certain  number  of  linos  in  the 
latter,  Witli  a  giveii  objective,  a  1-1000  sjMice,  for  example,  may  l« 
magnified  until  it  covers  five  lines  in  the  eye-piece;  one  of  the  latb?r 
spaces,  therefore,  measures  1-5000  of  an  inch.  In  most  cases  the  eyt-- 
pie«e  micrometer  will  not  cover  any  certain  nninbcr  of  fuU  s)>aces,  but 
there  will  be  so  many  spaces  and  a  fractional  part  of  another  spao«. 

In  such  cases  the  draw-tube  of  the  instrument  must  be  extended 
until  the  increased  amplification  makes  the  space  of  the  stage  micrometer 
equal  to  a  number  of  foil  spaces  in  the  eye-piew. 
For  convenience  of  calculation  the  niimber  of  thc*e 
should,  if  possible,  be  some  multiple  of  five  or  ten.  If, 
under  a  high  power  (2500  diajiieters),  forty  sjtaees  in 
the  eye-piece  arc  requu"ed  to  cover  one  space  (1-1000 
inch)  of  the  stage  micrometer,  one  space  of  the  former 
will  indicate  1-40,000  of  an  inch.  Fig.  18,  A,  repre- 
sents a  portion  of  an  eye-piece  micrometer  under  a 
micrometry  of  40,000,  and  the  wincentric  circles  the 
outlines  of  blood-corpuscles  of  man,  the  dog,  rabbit, 
ox,  and  sheep.  The  largest  coi-pusde  covers  12j| 
spaces ;  its  measurement  is  therefore  12.33-40,<K>0  of 
an  inch.  Itedticing  this  fraction  to  its  simplest  form, 
we  obtain  1-3244.  In  the  same  manner  we  Und  that 
tlie  corpuscle  of  tlie  sheep  covers  1'^  spaces,  and  there- 
fore measures  7.75-40,000,  which  equals  1-5161, 

We  cannot  enter  further  into  the  minute  details 
of  micrometry,  but  must  not  omit  a  single  most  im- 
portant suggestion.  No  perfect  stage  micrometer  was 
ever  produced,  and  the  obse^^■er  must  eareftilly  com- 
pare and  calculate  tlic  true  value  of  each  space  which  forms  the  Imsis  nf 
iiis  measurements.  An  otherwise  valuable  ]>ifce  of  testimony  may  Iw 
completely  shattered  by  a  single  question  on  en  >ss-exami nation  :  "  If  yon 
have  not  verified  your  micrometer,  how  do  you  know  that  your  measure- 
ments are  correct  f" 


TIIE   DISTINCTION   BETWEEN   nUMAN   AND  OTHER   BLOOD. 

It  is  only  by  the  microscope  that  any  satisfaetor)'  distinction  can  l<e 
made  between  himian  and  other  blood.  Various  methods  have  been 
suggested  ilejieiiding  upon  otlier  i)rineii>les,  but  they  have  been  found  to 
be  unreliable  or  impracticable  in  tlieir  ap])lication  to  dried  stains.  Bar- 
ruel's  process  dej)ends  upon  the  production  of  an  odor  characteristic 
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of  the  particular  animal  when  fresh  blood  is  mixed  with  sulphuric  acid. 
{AnnaJes  de  Hygiene ,  1829.)  Taddei  proposed  to  distinguish  human 
blood  from  that  of  animals  by  the  degi'ee  of  fluidity  produced  in  a  com- 
pound of  blood  and  carbonate  of  copper  when  treated  with  sulphuric 
acid.  (For  an  account  of  Taddei's  process,  called  hopmatolloscopy,  and 
also  Ban'uel's  method,  see  Fleming's  article  on  blood-stains  in  Am,  Jour, 
Med.  Siiences,  vol.  xxxv.,  p.  98, 1859.)  Neumann  claims  that  blood  evap- 
orated at  a  temj)erature  of  60^  F.  gives  a  residue  exliibiting  certain 
appearances  called  *^  blood  pictures,'' which  are  characteristic  of  different 
animals.     [Die  Erkenming  den  BluteSj  Leipzig,  1869.) 

There  are  two  marked  points  of  difference,  under  microscopic  exam- 
ination, between  mammalian  and  oviparous  blood :  1.  The  circular  out- 
line of  the  corpuscles  of  the  former,  in  contradistinction  to  the  oval 
sliape  of  the  latter ;  2.  The  presence  of  a  nucleus  in  oviparous,  and  it« 
absence  in  mammalian,  blood.  Whether  the  stain  be  fresh  or  dry,  re- 
cent or  very  old,  these  differences  are  apparent  and  unmistakable.  Many 
instances  have  occurred  in  murder  trials  in  which  the  defendant  has 
chiimed  that  stains  on  his  clothing  were  produced  by  the  killing  of  a  fowl 
or  w(»re  due  to  the  blood  of  fishes.  In  all  such- cases,  the  falsehood,  if  it 
])e  one,  is  easily  proved. 

Tlie  possibility  of  distinction  between  the  blood  of  man  and  the  other 
mammalia  has  been  claimed  by  sevei*al  eminent  authorities,  including 
♦Schmidt,  Richardson,  Formad,  Wormley,  and  Reese,  and  strenuously 
denitnl  by  others,  espeinally  by  Woodward  and  Ewell.  Nearly  all  wiiters 
on  medical  jurisprudence  express  grave  doubts  as  to  the  value  of  opin- 
ions based  upon  variable  fractional  differences  obtained  by  comparative 
measurements  of  corpuscles  derived  from  dried  stains. 

The  blood-corpuscles  of  most  of  the  mammalia  are  smaller  than  those 
of  man,  so  that  when  human  blood  is  compared  with  that  of  the  ox,  for 
example,  each  being  in  a  fresh  state,  by  examining  the  specimens  side 
by  side  upon  the  same  slide  (for  an  account  of  Richardson's  method  of 
pre]>aring  such  slides,  see  American  Naturalist,  May,  1876)  a  difference 
in  the  diameters  of  the  two  is,  even  to  the  most  careless  observer,  clear 
and  unmistiikable. 

The  diameters  of  the  corpuscles  of  a  large  number  of  animals  have 
been  measured  and  their  averages  recorded.  Suppose  now  that  a  speci- 
men of  mammalian  blood  of  unknown  origin  and  in  a  dried  state  upon 
<^loth  is  subjected  to  microscopic  examination :  within  what  limits  is  the 
observer  warranted  in  expressing  his  opinion  as  to  its  origin  ? 

In  answer  to  this  inquiry,  we  remark  that  there  is  no  fixed  or  invari- 
able average  for  the  diameters  of  the  blood-corpuscdes  of  any  animal.  It 
is  tnie  that  the  average  does  not  var}^  beyond  certain  limits,  but  these 
limits  have  been  shown  bv  the  observations  of  Woodward  and  Ewell 
iipim  the  corpuscles  of  man  and  the  dog  to  be  much  greater  than  for- 
merly supposed.  Not  only  is  this  true,  but  the  averages  given  by  differ- 
ent observers,  while  agreeing  closely  in  some  instances,  show  consider- 
able differeiK^es  in  others,  so  that,  assuming  the  principle  involved  in  this 
method  of  comparison  to  be  connect,  "  it  entu'ely  depends,''  as  Fonnad 
observes,  "  ui)on  whose  figures  we  ac(iept  whether  we  can  or  cannot  dis- 
<»riminate  between  human  blood  and  the  }>lood  of  certain  other  animals." 

The  following  tables  give  the  average  measurements 
coipuscles  of  man,  dog,  guinea-pig,  rabbit,  rat,  mouse,  o] 
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aes,  pig,  ox,  cat,  horse,  sheep,  and  i 
The  figures  represent  fractions  of  u 
fresh  blood  dried  npon  glass. 

Woodward  {187fl} 1-3092 

Ewell  (1800) 1-3162 

Gulliver  (1875) 1-3200 

Fonuad  {18«H) 1-3200 

RiGhardsDD  <1876) 1-3224 

Wormley  (1885) 1-3251 

Massou  ( 1 HS,")  1 1-3257 

C.  Sflitnidr 1-3267 

Malliiiii  ( l^iTS) 1-3MO0 

Woodward  (1875) 1-3370 

Kflllieker. 1-3390 

H.  8chmid{187e) 1-3412 

HaHinf; 1-3436 

Robin.. 1-3484 

Taylor 1-35O0 

Flint. 1-3500 

flo6W(.      ■ 

GulliTer 1-3607 

Hasaoa 1-3636 

Wormley. 1-3653 

Foimad 1-3662 

SchmldL 1-3068 

Rat. 

Wormley 1-3652 

flulUver. 1-3754 

Schmidt 1-3968 

Schmid 1-5000 

Fig. 

Schmidt 1-409S 

Maeaon 1-4008 

OuUiver 1-4230 

Formad 1-4250 

Wormley 1-4268 

Or. 

Ponnad 1-4200 

Wormley 1-4219 

Uasson 1-4237 

Bcbmidt 1-4254 

GiUliver 1-4267 

Welclter 1-4545 

Schmid 1-4605 

Sherp. 

Wormley. 1-4912 

Formad 1-5000 

Welcker 1-5076 

Gulliver. 1-5300 

Schmidt 1-5649 

Schmid 1-6060 


:oat,  according  to  different  observer):. 
le  inch,  and  tJ^e  measorements  are  of 


Dog. 

Woodward 1-3246 

Gulliver l~33fXt 

Welcker 1-348S 

Wormley 1-3561 

MaHMU 1-3577 

Fonuad 1-35R0 

C.  Schmidt 1-3636 

H.  Schmid 1-3844 

Gftinta-pig. 

Woodward 1-3213 

Maason 1-3300 

Formad 1-34«U 

Gulliver 1-3J38 

Wormley 1-3145 

GuUiver 1-3557 

Wormley 1-3422 

Formad 1-3450 

Gulliver 1-3600 

Au. 

Wormley 1-3620 

GuUiver 1-4000 

Wormley 1-3743 

Gulliver t-3814 

8obmidt 1-4000 

Cat. 

Welcker 1-3922 

Wormley 1-4372 

Haason 1-4400 

Schmidt 1-4545 

Wormley 1-4243 

Formad 1-4310 

Schmidt 1-44S4 

Welcker 1-4545 

Gulliver 1-4600 

Goat. 

Welcker 1-S52S 

Formad 1-6100 

Wormley 1-6189 

Gulliver 1-6366 

Schmidt 1-6368 


1 


The  subjoined  diagram  represents  the  apparent  areas  of  the  corpus- 
deg  of  tJiese  animals  (except  the  ass  and  wolf)  according  to  the  tables. 
The  outside  columns  represent  respectively  the  highest  and  the  htntt 
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average  of  any  observer,  while  the  middle  column  represents  the  averages 
of  the  averages.    It  is  obvious  that  the  blood  of  some  of  the  common 
animals  cannot  be  distinguished 
from  that  of  man  even  in  a  fresh 
state. 

Formad  [Jour,  of  Comp,  Med., 
1888,  vol.  ix.,  p.  269)  attacks  the 
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Man. 


Opossum. 


Guinea-pig. 


Babbit 


Bat. 


Mouse. 


plied  that  if  it  be  possible  that  so 
distinguished  a  microscopist  as 
Woodward  did  make  an  error,  it 
demonstrates  that  the  conclu- 
sions drawn  from  measui-ements 
of  a  less  comj)etent  observer 
would  be  of  little  value  as  evi- 
dence in  a  capital  trial. 

Thei-e  is  no  doubt,  however, 
that  micrometric  measurements 
are  liable  to  error.  In  order  to 
ascertain  the  relative  accui^acy 
of  such  determinations  made  by 
different  competent  ob8er\^ers, 
Ewell  ruled  a  glass  slide  with 
fifteen  lines,  making  spaces  ap- 
proximately of  1-250  to  1-125 
of  an  inch,  and  caused  the  same 
to  be  measured  by  six  well-known 
microscopists,  who  were  instruct- 
ed to  take  the  mean  of  at  least  five 
tneasuretmntsof  eaehspai'e.  Using 
standai*d  micrometers  by  the 
same  maker,  the  result  snowed 
that  the  measurements  of  the 
same  space  bv  different  observers 
varied  from  b  to  1-9090.  This  is 
a  greater  difference  than  that  be- 
tween the  average  diameters  of 
the  blood-corpuscles  of  man  and 
anv  of  the  common  domestic  ani- 
mals  except  the  sheep  and  goat, 
according  to  all  observers.  On 
the  other  hand,  Wormley  and  two 
others  measured  ten  lines  of  the 
1-1000  divisions  of  a  stage  mi- 
crometer, and  it  was  foimd  that 
they  agreed  in  the  several  read- 
ings within  1-200,000  of  an 
inch. 

The  uncertainty  of  discrimination  between  human  blood  and  that  o£ 
other  mammals  does  not  depend  upon  possible  errors  of  measurement. 


Cat. 


Ox. 
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0  0 
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Ooat. 


Fig.  19.  Diacrram  representinfir  the  Compara- 
tive Sizes  of  the  Red  Blood-Ck>rpii8cle8  of  various 
Animals.    ( 14S0  d  iameters. ) 
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Gulliver,  referring  to  his  own  extensive  measurements  of  corpusoles. 
says ;  ^*  Special  circumstances,  too,  of  which  we  have  not  yet  suflScient 
knowledge,  may  affect  the  value  of  any  series  of  such  measurements  as 
are  recorded  in  these  tables.  When  the  bu'd  is  much  excited  and  the 
circulation  quickened  by  attempts  at  its  capture  in  an  aviarj-,  the  oval 
figure  of  its  iv.d  blood-corpuscles  may  be  more  elongated  than  in  the 
same  })ird  when  quietly  at  rest ;  .  .  .  and  my  attention  was  sometimes 
arrested  by  like  diversions  in  other  vertebrates  at  different  times  and 
seasons,  though  not  in  so  many  observations,  and  with  such  notes  as 
would  be  ne(»dful  for  satisfactory  conclusions.  But  the  facts  are  suffi- 
cient  to  show  that  exact  and  extensive  investigations  are  yet  necessary 
on  tlie  comparative  magnitude  of  the  red  corpuscles  and  their  aggregate 
proportion  to  tlie  other  parts  of  tlie  blood  at  different  seasons  and  under 
diffeivnt  circumstances.  For  example:  whether  minute  diversities  in 
the  (iorpusc^les  may  not  be  foimd  in  man  at  the  tropics  and  at  the  frigid 
zone;  in  animals  at  rest  atid  during  \dolent  exertion;  in  hibernating 
anhnals  during  summer  and  winter ;  in  species  subject  to  periodic  changes 
in  temperature.^'     {Proc.  Zoohg.  <SV.,  London,  1875,  p.  477.) 

Woodward  measured  1766  corpuscles  in  groups  of  22  to  140  upon 
twenty-two  photographic  negatives  taken  from  the  blood  of  eight  per- 
sons, and  found  averages  •  as  follows : 


1-2915 

1-3049 

1-3068 

1-3165 

1-3215 

1-2967 

1-3058 

1-3068 

1-3165 

1-3236 

1-2985 

1-3058 

1-3125 

1-3175 

1-2994 

1-3068 

1-3135 

1-3185 

1-3021 

1-3068 

1-3155 

1-3205 

General  average  of  1766  corpuscles,  1-3090. 

{TraHs.  Am.  Med.  Asso.,  1876,  vol.  xxvii.,  p.  303.) 

In  anotlier  series  of  measurements  of  651  corpuscles  in  groups  of  50 
each  Woodward  found  the  averages  to  be : 

1-3289  1-3356  1-3379  1-3425  1-3472 

1-3333  1-3367  1-3400  1-3448 

1-3344  1-3367  1-3425  1-3460 

General  average,  1-3379. 

(Am.  Jour.  Med.  ScienceSf  1875,  vol.  Iziz.,  p.  151.) 

Ewell  obtained  the  following  averages : 

Boy  (thirtv-six  hours  old),  average  of  200  corpuscles 1-2873 

Man  (plumbism),  *'  100  ''         1-2950 

Man  (tuberculosis),  **  100  "  1-3048 

Man  (gastritis),  **  100         "  1-3067 

Man  (normal),  **  100         ''         1-3162 

Man  (anftMuia),  **  100         "  1-3311 

(^Xorth  American  Practitioner y  1890,  pp.  97,  151.) 

In  the  dog  Woodward  reports  the  averages  obtained  from  1571  cor- 
puscles measured  upon  thirteen  negatives  : 

*  In  these  and  the  succeecling  values  the  original  decimal  measurements  haTe 
been  reduced  to  the  form  of  vulgar  fractions,  and  the  order  of  statement  ali|^tly 
transposed. 
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1-3379 


1-2941 

1-3226 

1-3246 

1-3356 

1-3155 

1-3226 

1-3279 

1-3356 

1-3175 

1-3226 

1-3322 

1-3379 

General  average,  1-3246. 

{Trans,  Am.  Med.  AssiKj  1876,  vol.  xxvii.,  p.  303.) 

Ewell,  in  measuring  sevei'al  series  of  100  corpuscles  from  each  of 
three  dogs,  obtained  the  following  results : 

Puppy  (eight  days  old) 1-2985  1-3039  1-3039  1-3125 

Puppy  (eight  weeks  old) 1-3333  1-3378  1-3412 

Puppy  (seventy-six  days  old)  . .  1-3257  1-3355  1-3610 

(North  American  Practitioner,  pp.  97,  151.) 

We  are  not  aware  that  any  extended  series  of  measurements  has 
been  made  of  the  corpuscles  of  other  animals  covering  different  ages, 
breeds,  etc.,  but  it  is  probable  that  as  wide  variations  exist  in  all  cases 
as  have  been  proved  with  man  and  the  dog. 

The  averages  above  given  are  of  fresh  blood  rapidly  dried  upon  glass 
under  the  most  favorable  conditions  for  measurement.  In  dried  blood 
after  attempted  restoration,  the  difficulties  of  exact  measurement  and  of 
possible  variation  are  much  gi'eater.  In  a  moist  atmosphere  corpuscles 
on  drying  sometimes  diminish  in  diameter  to  a  very  marked  degree.  In 
the  Sturtevant  murder  case,  tried  at  Plymouth,  Mass.,  in  1874,  two  medi- 
eul  experts  of  excellent  reputation  testified  that  **  in  aU  probability  "  cer- 
tain blood-stains  were  human,  because  the  corpuscles  averaged  "  between 
1-5400  and  1-6000  of  an  inch  in  diameter,"  these  figures  having  also 
l>een  obtained  by  the  witnesses  from  measurements  of  their  own  blood, 
dried  and  treated  in  the  same  manner  as  the  specimens  in  evidence. 

The  question  may  still  be  asked,  Are  there  not  limits  in  the  measure- 
ments of  blood-corpuscles  which,  in  certain  cases,  will  warrant  the  ex- 
pression of  opinion  as  to  their  origin  ?  Doubtless  there  are  limits,  but, 
in  our  opinion,  these  practically  exclude  all  the  common  animals  except 
the  sheep  and  the  goat.  There  may  be  instances,  under  specially  favor- 
able circumstances  (as  spots  upon  glazed  paper,  porcelam,  or  metallic 
buttons,  etc.),  in  which  one  may  make  satisfactory'  measurements  of  the 
corpuscles.  Not  less  than  300  corpuscles  should  be  measured  to  ascer- 
tain the  average  (Formad  says  500).  In  such  cases,  if  the  corpuscles  be 
too  large,  it  can  be  said  with  reasonable  certainty  that  the  blood  is  not 
that  of  some  given  animal. 

Richardson  admits  that  it  is  practically  impossible  to  determine  the 
difference  in  dried  stains  between  human  blood  and  the  blood  of  any 
animal  the  average  measurement  of  who^e  corpuscles  is  more  than 
1-4000  of  an  inch.     {Monthly  Micros.  Jour.,  London,  vol.  xiii.,  p.  215.) 

The  following  animals  are  included  under  this  head,  if  we  accept  the 
highest  average  of  any  observer  as  the  one  on  which  we  base  our  conclusion : 

Elephant 1-2745  (Gulliver)  Wolf 1-3422  (Wormley) 

Sloth 1-2865  (Gumver)  Woodchuck 1-3484  (Gumver) 

Whale 1-3099  (Gulliver)  Hare 1-3560  (Gulliver) 

Opossum 1-3145  (Wormley)  Babbit 1-3607  (Gulliver) 

Capybara 1-3164  (Wormley)  Ass 1-3620  (Wormley) 

Guinea-pig 1-3213  (Woodward)  Eat 1-3652  (Wormley) 

Dog 1-3246  (Woodward)  Bear 1-3656  (Wormley) 

Beal 1-3281  (GuUiver)  Mouse 1-3743  (Wormley) 
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18  that  of  a  thin  brass  slide  holding  the  ruled  glass,  which  is  inserted 
through  a  slit  in  the  side  of  the  eye-piece  and  has  at  one  end  a  bktcw  by 
which  the  micrometer  can  be  given  a  slight  lateral  motion.  The  object 
to  be  meaiSiired  is  observed  tliruugh  the  glass  raicronieter ;  one  side  of 
the  object  to  be  measured  is  brought  exactly  up  to  one  of  the  Unes,  and 
the  number  of  spaces  which  the  object  covers  is  carefully  counted. 

Tlie  value  o(  the  spaces  of  the  eye-piece  micrometer  is  merely  rela- 
tive, and  dependent  upon  diflfereut  objectives  and  varjing  adjustments 
of  ^e  instruiiient  The  value  of  the  spaces  is  determined  by  a  st^ge 
micrometer.  This  consists  of  a  piece  of  ruled  glass  with  spaces  of 
1-1000  of  an  inch.  These  spaces,  when  magnified  and  seen  through  the 
eye-piece  micrometer,  are  covered  by  a  certain  number  of  lines  in  the 
latter.  With  a  given  objective,  a  1-1000  space,  for  example,  may  be 
magnified  until  it  covers  five  liues  in  the  eye-piece;  one  of  the  latter 
spaces,  therefore,  measures  1-5000  of  an  inch.  In  most  cases  the  eye- 
piece micrometer  will  not  cover  any  certain  number  of  full  spaces,  but 
there  will  be  so  many  spaces  and  a  fractional  part  of  another  space. 

In  such  cases  the  draw-tube  of  the  instrument  must  be  extended 
until  the  increased  amplification  makes  the  space  of  the  stage  micrometer 
equal  to  a  number  of  full  spaces  in  the  eye-piece, 
Por  convenience  of  calculation  the  number  of  these 
should,  if  possible,  be  some  multiple  of  five  or  ten.  If, 
under  a  high  power  (2500  diameters),  forty  spaces  iu 
the  eye-piece  are  required  to  cover  one  space  (1-1000 
inch)  of  the  stage  micrometer,  one  space  of  the  former 
will  indicate  1-40,000  of  an  inch.  Fig.  18,  A,  repre- 
senta  a  portion  of  an  eye-piece  micrometer  under  a 
micrometry  of  40,000,  and  the  concentric  circles  the 
outlines  of  blood-corpuscles  of  man,  the  dog,  rabbit, 
ox,  and  sheep.  The  largest  corpuscle  covers  12§ 
spaces;  its  measurement  is  therefore  12.33—40,000  of 
an  inch.  Keduciug  this  fraction  to  its  simplest  form, 
we  obtain  1-3244.  In  the  same  manner  we  find  that 
the  corpuscle  of  the  sheep  covers  7j[  spaces,  and  there- 
fore measures  7.75-40,000,  which  equals  1-5161. 

We  cannot  enter  furtier  into  the  minute  details 
of  micrometry',  but  must  not  omit  a  single  most  im- 
portant suggestion.  No  perfect  stage  micrometer  was 
ever  produced,  and  the  observer  must  carefully  com- 
pare and  calculate  the  true  value  of  each  space  which  forms  the  biasis  of 
Ilia  measurements.  An  otherwise  valuable  piece  of  testimony  may  l*e 
completely  shattered  by  a  single  question  on  crtiss-examination :  "  If  you 
have  not  verified  your  micrometer,  how  do  you  know  that  your  measure- 
ments are  correct  T " 

THE   DISTINCnON   BETWEEN   HUMAN  AND  OTHER  BLOOD. 

It  is  only  by  the  microscope  that  any  satisfactory  distinction  can  be 
made  between  human  and  other  blood.  Various  methods  have  been 
suggested  depending  upon  other  principles,  but  they  have  been  found  to 
be  unreliable  or  impracticable  in  their  application  to  dried  stains.  Bar- 
ruel's  process  depends  upon  the  production  of  an  odor  characteristic 


Eye-piece 
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of  the  particular  animal  when  fresh  blood  is  mixed  with  sulphuric  acid. 
{Anndles  de  Hygiene j  1829.)  Taddei  proposed  to  distinguish  human 
blood  from  that  of  animals  by  the  degree  of  fluidity  produced  in  a  com- 
pound of  blood  and  carbonate  of  copper  when  treated  with  sulphuric 
acid.  (For  an  account  of  Taddei's  process,  called  haematolloscopy,  and 
also  BarruePs  method,  see  Fleming's  article  on  blood-stains  in  Am.  Jotir. 
Med,  SeienceSy  vol.  xxxv.,  p.  98, 1859.)  Neumann  claims  that  blood  evap- 
orated at  a  temperature  of  60°  F.  gives  a  residue  exhibiting  certain 
appearances  called  '*  blood  pictures,"  which  are  characteristic  of  different 
animals.     {I>ie  Erkennung  des  Blutes,  Leipzig,  1869.) 

There  are  two  marked  points  of  difference,  under  microscopic  exam- 
ination, between  mammalian  and  oviparous  blood :  1.  The  circular  out- 
lino  of  the  corpuscles  of  the  former,  in  contradistinction  to  the  oval 
sliape  of  the  latter ;  2.  The  presence  of  a  nucleus  in  oviparous,  and  its 
al)sence  in  mammalian,  blood.  Whether  the  stain  be  fresh  or  dry,  re- 
cent or  very  old,  these  differences  are  apparent  and  unmistakable.  Many 
instances  have  occurred  in  murder  trials  in  which  the  defendant  has 
<?hiimed  that  stains  on  his  clothing  were  produced  by  the  killing  of  a  fowl 
or  were  due  to  the  blood  of  fishes.  In  all  such-  cases,  the  falsehood,  if  it 
bo  one,  is  easily  proved. 

The  possibility  of  distinction  between  the  blood  of  man  and  the  other 
mammalia  has  been  claimed  by  several  eminent  authorities,  including 
♦Schmidt,  Richardson,  Formad,  Wormley,  and  Reese,  and  strenuously 
donitnl  by  others,  especially  by  Woodward  and  Ewell.  Nearly  all  \vi'iter8 
on  medical  jurisprudence  express  grave  doubts  as  to  the  value  of  opin- 
ions based  upon  variable  fractional  differences  obtained  by  comparative 
m(*a«urements  of  corpuscles  derived  from  dried  stains. 

The  blood-corpuscles  of  most  of  the  mammalia  are  smaller  than  those 
of  man,  so  that  when  human  blood  is  compared  with  that  of  the  ox,  for 
example,  each  being  in  a  fresh  state,  by  examining  the  specimens  side 
by  side  upon  the  same  slide  (for  an  account  of  Richardson's  method  of 
preparing  such  slides,  see  American  Naturalist,  May,  1876)  a  difference 
in  the  diameters  of  the  two  is,  even  to  the  most  careless  observer,  clear 
and  unmistakable. 

The  diameters  of  the  corpuscles  of  a  large  number  of  animals  have 
been  measured  and  their  averages  recorded.  Suppose  now  that  a  speci- 
men of  mammalian  blood  of  unknown  origin  and  in  a  dried  state  upon 
cloth  is  subjected  to  microscopic  examination :  within  what  limits  is  the 
observer  warranted  in  expressing  his  opinion  as  to  its  origin  ? 

In  answer  to  this  inquiry,  we  remark  that  there  is  no  fixed  or  invari- 
able average  for  the  diameters  of  the  blood-corpuscles  of  any  animal.  It 
is  true  that  the  average  does  not  vary  beyond  certain  limits,  but  these 
limits  have  been  shown  bv  the  observations  of  Woodward  and  Ewell 
upon  the  corpuscles  of  man  and  the  dog  to  be  much  greater  than  for- 
merly supposed.  Not  only  is  this  true,  but  the  averages  given  by  differ- 
ent observers,  while  agreeing  closely  in  some  instances,  show  consider- 
able differences  in  others,  so  that,  assuming  the  principle  involved  in  this 
method  of  comparison  to  be  correct,  "  it  entirely  depends,"  as  Formad 
observes,  "  uj)on  whose  figures  we  accept  whether  we  can  or  cannot  dis- 
criminate between  human  blood  and  the  blood  of  certain  other  animals." 

The  following  tables  give  the  average  measurements  of  the  blood- 
corpuscles  of  man,  dog,  guinea-pig,  rabbit,  rat,  mouse,  opossum,  wo." ' 
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ass,  pig,  ox,  cat,  horse,  sheep,  and  goat,  according  to  different  observers. 
The  figures  represent  fractions  of  uie  inch,  and  &e  measorements  are  uf 
fresh  blood  dried  upon  glass. 


..1-5 


.Van. 

Woodward  (1876) 

EweU  (18U0) 1-3162 

Oullirer  (1875) 1-^200 

Fonnad  <1888) 1-3200 

Rifhardson  (1878) 1-3224 

Wonuley  (1BB5) 1-3254 

Mft^srm  [1HS.')J 1-3257 

(\  Sflituidt 1-3267 

MHliiiiu      ST.')    1-3300 

Woodward  (1875) 1-3370 

KSllicker 1-3390 

H.  Schmid  (1878) 1-3412 

Hsrting 1-3436 

Robin 1-3484 

Taylor 1-3500 

Flint 1-3500 


Gulliver 1-3607 

HiuiBOU 1-3636 

Wonale  J 1-3653 

Fonnad 1-3662 

Bchmidt 1-3968 


Dog. 

Woodward 1-3246 

Gulliver 1-33U5 

Welcker l-34«.'> 

Wonuley 1-3561 

Maeson 1-3577 

Formad 1-3580 

C.  Schmidt 1-3636 

H.  Bchinid 1-3846 

G*tinea'pig. 

Woodward 1-3213 

MaiBon 1-3300 

Formad 1-3400 

Gulliver. 1-3538 

C>poamHn. 

Wormley 1-3145 

Gulliver. 1-3557 

Wonnley 1-3422 

Fonnad 1-3450 

GiilUver 1-3600 


Sat. 

Worndey 1-3652 

Gulliver 1-3754 

Schmidt. 1-3968 

Schmid 1-5000 


Pig. 

Schmidt. 1-4098 

Masson 1-4098 

GulUver 1-4230 

Formad 1-4250 

Wonnley 1-4268 

Or. 

Fonnad 1-4200 

Wonnley 1-4219 

UasBon 1-4237 

Bchmidt 1-4254 

Gulliver. 1-4267 

Welcker 1-4545 

Schmid 1^695 

Sheep. 

Wonnley. 1-4912 

Formad 1-5000 

Welcker 1-5076 

Gallivor 1-5300 

Schmidt 1-5649 

Schmid 1-6060 


Wormley 1-3743 

Gulliver 1-38U 

Schmidt 1-4000 


Welcker 1-3922 

Wormley H372 

MaHSon 1-4400 

Schmidt 1-4545 

Wonnley 1-4243 

Formad 1-4310 

Schmidt 1-446* 

Welcker 1-4A45 

Gulliver 1-4600 


Welcker 1-5525 

Formad 1-6100 

Wonnley 1-6189 

Gulliver. l-«386 

Schmidt. 1-6369 


The  subjoined  diagram  represents  the  apparent  areas  of  the  corpns- 
eles  of  these  animals  (except  the  ass  and  wolf)  according  to  the  tables. 
The  ontaide  colomns  represent  respectively  the  kigkett  and  the  Uttrtsl 


BLOOD  AND  OTBEB  STAINS. 


175 


0 


Man, 


^6  I  ii«i  I  I  lilt  I 


Opossum. 


Guinea-pig. 


Dog. 


Babbit 


Bat. 


average  of  any  observer,  while  the  middle  colomn  represents  the  averages 
of  the  averages.  It  is  obvious  that  the  blood  of  some  of  the  conmion 
animals  cannot  be  distinguished 
from  that  of  man  even  in  a  fresh 
state. 

Formad  (Jour,  of  Comp,  Med,, 
1888,  vol.  ix.,  p.  269)  attiuiks  the 
measurements  of  Wood wai*d,  and 
endeavoi*s  to  prove  that  they  ai 
erroneous.  To  this  it  may  be  re 
phed  that  if  it  be  possible  that  so 
distinguished  a  microscopist  as 
Woodward  did  make  an  error,  it 
demonstrates  that  the  conclu- 
sions drawn  from  measurements 
of  a  less  competent  observer 
would  be  of  little  value  as  evi- 
dence in  a  (capital  trial. 

There  is  no  doubt,  however, 
that  micrometric  measurements 
are  liable  to  error.  In  order  to 
ascertain  the  relative  accuracy 
of  such  determinations  made  by 
different  competent  observers, 
Ewell  ruled  a  glass  slide  with 
fifteen  lines,  making  spaces  ap- 
proximately of  1-250  to  1-125 
of  an  inch,  and  caused  the  same 
to  be  measured  by  six  well-known 
microscopists,  who  were  instruct- 
ed to  take  the  menn  of  at  least  five 
measurements  of  each  space.  Using 
standard  micrometers  by  the 
same  maker,  the  result  showed 
that  the  measurements  of  the 
same  space  by  different  observers 
varied  from  0  to  1-9090.  This  is 
a  greater  difference  than  that  be- 
tween the  average  diameters  of 
the  blood-corpuscles  of  man  and 
anv  of  the  common  domestic  ani- 
mals  except  the  sheep  and  goat, 
according  to  all  observers.  On 
the  other  hand,  Wormley  and  two 
others  measured  ten  lines  of  the 
I-IOOO  divisions  of  a  stage  mi- 
crometer, and  it  was  found  that 
they  agreed  in  the  several  read- 
ings within  1-200,000  of  an 
inch. 

The  uncertainty  of  discrimination  between  human  blood  and  that  of 
other  mammals  does  not  depend  upon  possible  errors  of  measurement. 
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Fig.  19.  Diairram  representinK  the  Compara- 
tive Sises  of  the  Red  Blood-Corposcles  of  various 
Animals.    (1460  diameters.) 
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Gulliver,  referring  to  his  own  extensive  measurements  of  corpusi^-le:?, 
says :  "  Special  circumstances,  too,  of  which  we  have  not  yet  sufBcient 
knowledge,  may  affect  the  value  of  any  series  of  such  measurements  as 
ai'e  recorded  in  these  tables.  When  the  bird  is  much  excited  and  the 
circulation  quickened  by  attempts  at  its  capture  in  an  aviarj%  the  oval 
figure  of  its  red  blood-corpuscles  may  be  more  elongated  tlian  in  the 
same  bird  when  quietly  at  rest ;  .  .  .  and  my  attention  was  sometimes 
arrested  by  like  diversions  in  other  vertebrates  at  different  times  and 
seasons,  though  not  in  so  many  observations,  and  with  such  notes  as 
would  be  needful  for  satisf actor}-  conclusions.  But  the  facts  are  suflB- 
cient  to  show  that  exact  and  extensive  investigations  are  yet  necessarj- 
on  the  comparative  magnitude  of  the  red  corpuscles  and  their  aggregate 
proportion  to  the  other  parts  of  the  blood  at  different  seasons  and  under 
different  circumstances.  For  example:  whether  minute  diversities  in 
the  corpuscles  may  not  be  found  in  man  at  the  tropics  and  at  the  frigid 
zone;  in  animals  at  rest  and  during  \'iolent  exei*tion;  in  hibernating 
animals  during  summer  and  winter ;  in  species  subject  to  periodic  changes 
in  temperature."     (Proc.  Zoolog.  Soc,  London,  1875,  p.  477.) 

Woodward  measured  1766  corpuscles  in  groups  of  22  to  140  upon 
twenty-two  photogi'aphic  negatives  taken  from  the  blood  of  eight  per- 
sons, and  found  averages  ♦  as  follows : 


1-2915 

1-3049 

1-3068 

1-3165 

1-3215 

1-2967 

1-3058 

1-3068 

1-3165 

1-3236 

1-2985 

1-3058 

1-3125 

1-3175 

1-2994 

1-3068 

1-3135 

1-3185 

1-3021 

1-3068 

1-3155 

1-3205 

General  average  of  1766  corpuscles,  1-3090. 

(Trans.  Am.  Med.  Asso.f  1876,  vol.  xzvii.,  p.  303.) 

In  another  series  of  measurements  of  651  corpuscles  in  groups  of  50 
each  Woodward  found  the  averages  to  be : 

1-3289  1-3356  1-3379  1-3425  1-3472 

1-3333  1-3367  1-3400  1-3448 

1-3344  1-3367  1-3425  1-3460 

General  average,  1-3379. 

(Am.  Jour.  Med.  Sciences^  1875,  voL  box.,  p.  151.) 

Ewell  obtained  the  following  averages  : 

Boy  (thirty-six  hours  old),  average  of  200  corpuscles 1-2873 

Man  (plumbism), 


Man  (tuberculosis), 
Man  (gastritis), 
Man  (normal), 
Man  (anaemia), 


n 
it 
it 
n 


100    '' 

1-2950 

100    " 

1-3048 

100    " 

1-3067 

100    " 

1-3162 

100    " 

1-3311 

(North  American  Practitioner y  1890,  pp.  97,  151.) 


In  the  dog  Woodward  reports  the  averages  obtained  from  1571  cor- 
puscles measured  upon  thirteen  negatives  : 

*  In  these  and  the  succeeding  values  the  original  decimal  measurements  have 
been  reduced  to  the  form  of  vulgar  fractions,  and  the  order  of  statement  ali^tly 
transposed. 
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1-3379 


1-2941 

1-3226 

1-3246 

1-3356 

1-3155 

1-3226 

1-3279 

1-3356 

1-3175 

1-3226 

1-3322 

1-3379 

General  average,  1-3246. 

{Trails,  Am,  Med.  Asso,,  1876,  vol.  xxvii.,  p.  303.) 

Ewell,  in  measuring  several  series  of  100  corpuscles  from  each  of 
three  dogs,  obtained  the  following  results : 

Puppy  (eight  days  old) 1-2985  1-3039  1-3039  1-3125 

Puppy  (eight  weeks  old) 1-3333  1-3378  1-3412 

Puppy  (seventy-six  days  old)  . .  1-3257  1-3355  1-3610 

{North  American  Practitioner j  pp.  97,  151.) 

We  are  not  aware  that  any  extended  series  of  measurements  has 
been  made  of  the  corpuscles  of  other  animals  covering  different  ages, 
breeds,  etc.,  but  it  is  probable  that  as  wide  variations  exist  in  all  cases 
as  have  been  proved  with  man  and  the  dog. 

The  averages  above  given  are  oi  fresh  blood  rapidly  dried  upon  glass 
under  the  most  favorable  conditions  for  measurement.  In  dried  blood 
after  attempted  restoration,  the  difficulties  of  exact  measurement  and  of 
possible  variation  are  much  gi*eater.  In  a  moist  atmosphere  coi-puscles 
on  drying  sometimes  diminish  in  diameter  to  a  very  marked  degree.  In 
the  Sturtevant  murder  case,  tried  at  Plymouth,  Mass.,  in  1874,  two  medi- 
cal experts  of  excellent  reputation  testfced  that  **  in  all  probability  "  cer- 
tain blood-stains  were  human,  because  the  cori)uscles  averaged  "  between 
1-5400  and  1-6000  of  an  inch  in  diameter,"  these  figures  having  also 
been  obtained  by  the  witnesses  from  measurements  of  their  own  blood, 
dried  and  treiited  in  the  same  manner  as  the  specimens  in  evidence. 

The  question  may  still  be  a#iked,  Are  there  not  limits  in  the  measure- 
ments of  blood-corpuscles  which,  in  certain  cases,  will  warrant  the  ex- 
pi-ession  of  opinion  as  to  their  origin  ?  Doubtless  there  are  limits,  but, 
in  our  opinion,  these  practically  exclude  all  the  common  animals  except 
the  sheep  and  the  goat.  There  may  be  instances,  under  specially  favor- 
able circumstances  (as  spots  upon  glazed  paper,  porcelain,  or  metalUe 
buttons,  et<5.),  in  which  one  may  make  satisfactory'  measurements  of  the 
corpuscles.  Not  less  than  300  corpuscles  should  be  measured  to  ascer- 
tain the  aveiage  (Formad  says  500).  In  such  cases,  if  the  coq)uscles  be 
too  large,  it  can  be  said  with  reasonable  certainty  that  the  blood  is  not 
that  of  some  given  animal. 

Richardson  admits  that  it  is  practically  impossible  to  determine  the 
difference  in  dried  stains  between  human  blood  and  the  blood  of  any 
animal  the  average  measurement  of  who^e  corpuscles  is  more  than 
1^000  of  an  inch.     {Monthly  Micros,  Jour,,  London,  vol.  xiii.,  p.  215.) 

The  following  animals  are  included  under  this  head,  if  we  accept  the 
highest  average  of  any  observer  as  the  one  on  which  we  base  our  conclusion : 

Elephant 1-2745  (GulUver)  Wolf 1-3422  ( Wormley) 

Sloth 1-2865  (GuUiver)  Woodchuck 1-3484  (Gulliver) 

Whale 1-3099  (Gulliver)  Hare 1-3560  (Gulliver) 

Opossum 1-3145  (Wormley)  Rabbit 1-3607  (Gulliver) 

Capvbara 1-3164  (Wormley)  Ass 1-3620  (Wormley) 

Guinea-pig 1-3213  (Woodward)  Rat 1-3652  (Wormley) 

Dog 1-3246  (Woodward)  Bear 1-3656  (Wormley) 

Seal 1-3281  (GulUver)  Mouse 1-3743  (Wormley) 
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Muskrat 1-3282  (Wormley)  Mule 1-3760  (Wonnlev) 

Beaver 1-3325  (Gulliver)  Bat 1-3880  (Gulliver) 

Porcupine 1-3369  (Gulliver)  Cat 1-3922  (Welcker) 

Monkey 1-3382  (Wormley)  Raccoon 1-3950  (Womilev) 

Kangaroo 1-3410  (Wonnley)  Squirrel 1-4000  (Gulliverj 

The  following  expressious  of  opinion  of  well-known  authorities  are 
of  interest : 

Gulliver  (Proc.  Zoolog.  Soc,  London,  1875,  p. 484)  says:  "The  magni- 
tude of  the  eorpuseles  in  a  single  species,  not  excepting  the  human,  is 
liable  t^  vanations  within  certain  limits ;  and  there  commonly  appear  in 
one  field  of  vision  of  the  same  corpuscles  differences  amounting  to  at 
least  one  third  larger  and  smaller  than  the  average.  Hence,  as  regards 
the  medico-legal  question,  however  truly  a  careful  observt^r  (Dr.  Richard- 
son, Monthly  Micros.  Jour.,  1874)  may  have  distinguished,  by  comparative 
measurement-s  of  the  coi'pusdes,  stains  of  human  blood  from  those  of  the 
sheep  and  ox,  this  kind  of  diagnosis  would  be  ineffectual  in  some  prob- 
able and  more  possible  cases." 

Woodwai-d  {Am.  Jour.  Med.  Seimces,  1875,  p.  151)  maintains  it  to  be 
the  duty  of  the  microscopist  summoned  as  a  scientific  expert  to  examine 
a  suspected  blood-stain  to  make  it  clearly  understood  by  both  judge  and 
jury  "  that  neither  by  the  microscope  nor  by  other  means  yet  known  to 
science  can  the  expert  detennine  that  a  given  stain  is  composed  of 
human  blood  and  could  not  have  been  derived  from  any  other  source. 
This  course  is  imperatively  demanded  of  him  by  common  honesty,  with- 
out which  scientific  experts  may  become  more  dangerous  to  society  than 
the  very  criminals  they  are  called  upon  to  convict." 

Ewell  (Medical  Jurisprudence,  Boston,  1887,  p.  243)  says :  "  It  would 
be  exti'emely  perilous  to  midertake  by  mere  nucrometric  measurements 
alone  to  distinguish  the  blood  of  man  from  that  of  another  mammal^ 

Tidy  (Legal  Medicine,  vol.  i.,  Philadelphia,  1882)  says:  "It  would,  in 
our  judgment,  be  unwise  to  hazard  an  opinion  as  to  the  source  of  a 
given  specimen  of  blood  from  the  microscopic  measurements  of  the 
disks,  especially  considering  that,  as  a  rule,  where  evidence  of  this  kind 
is  needed  the  measurements  have  to  be  made  after  treating  the  dried 
corpuscles  with  some  hquid  reagent." 

Halliburton  (Chemical  Physiology,  London,  1891)  remarks  as  to  cor- 
puscles in  dried  stains:  "Practically  it  is  not  possible  to  distinguish 
between  them." 

Stevenson  (in  Taylor's  Manual  of  Medical  Jurisprudence,  Philadelphia, 
1892,  eleventh  American  edition,  p.  277)  writes  as  follows :  "It  is  gen- 
erally admitted  by  scientific  men  that  we  have  at  present  no  certain 
method  of  distinguishing  human  blood  from  other  mammalian  blood 
when  it  has  once  dried  on  an  article  of  clothing  or  a  weapon.  This  is 
practically  the  form  in  which  the  problem  usually  comes  before  the 
medical  jurist.  He  may  be  able  to  state  that  the  ^ape  and  size  of  the 
corpus(iles  as  seen  by  the  microscope  are  consistent  with  the  blood 
being  mammalian  and  probably  human,  but  it  is  impossible  to  say  with 
absolute  certainty  that  it  is  not  the  blood  of  an  animal,  like  tiie  ox 
or  pig." 

Expert  testimony  in  which  distinctions  are  attempted  between  himian 
and  other  mammalian  blood  ba.sed  on  differences  of  1-10,000  to  1-15,000 
of  an  inch  are  not  generally  regarded  with  favor  either  by  judge  or  jury. 
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Such  niceties  of  distinction  are  looked  upon  with  considerable  skepticism 
by  jurymen  accustomed  only  to  measurements  in  feet  and  inches. 

If  the  witnes^s  us  able  to  say  that  "  stains  are  of  mammalian  blood  and 
that  the  diameters  of  the  corpuscles  are  consistent  with  human  blood,^^  and  if 
he  expressly  states  that  they  may  be  of  other  blood,  he  is  giving  testimony 
which  will  doubtless  be  accorded  tJie  weight  to  which  it  is  entitled,  and  which 
cannot  be  effectively  contradicted  by  the  defense.  On  the  other  hand,  ex- 
treme opinions  given  in  evidence  always  lead  to  contradictions  between 
opposing  experts,  the  result  of  which  is  that  the  juiy  are  confused  in- 
stead of  assisted,  and  generally  disi*egard  all  the  expert  testimony  upon 
that  branch  of  tlie  case. 

In  the  trial  of  Leavitt  Alley  in  Boston  in  1873  evidence  was  given 
by  a  medical  witness  called  by  the  government  that  certain  blood-stains 
were  not  those  of  a  horse,  and  that  the  diffei-ence  in  the  size  of  the  cor- 
puscles of  this  animal  and  man  in  dried  stains  could  be  '^  distinguished 
as  easily  as  pease  and  com."  The  defense,  as  might  be  expected,  brought 
other  witnesses  who  disputed  the  radical  opinions  which  had  been  given, 
making  the  case,  for  the  time  being,  '*  a  trial  of  blood-stains  "  and  not  of 
the  defendant.  The  testimony  as  to  blood,  while  of  no  direct  benefit 
to  the  defendant,  was  a  source  of  weakness  to  the  government.  More 
moderate  opinions  would,  no  doubt,  have  been  received  with  favor  and 
could  not  have  been  disputed.  The  slight  importance  attached  to  the 
opinions  of  the  six  expert  witnesses  who  testified  may  be  inferred  from 
the  charge  of  Judge  Wells.  His  only  allusion  to  the  experts  was  as  fol- 
lows :  "  Perhaps  the  jury  might  not  think  it  worth  while  to  consider  the 
difference  between  the  medical  experts,  but  if  they  could  get  any  help 
out  of  it  they  would  give  it  such  weight  as  it  desei*ved." 

In  the  case  of  Reg.  vs.  Nation  (quoted  by  Taylor)  it  was  contended  by 
the  prosecution  that  a  certain  knife  had  been  used  for  cutting  the  throat 
of  a  man  who  had  been  murdei*ed.  The  defense  claimed  that  the  knife 
had  been  used  for  cutting  raw  beef.  A  government  expert  testified  that 
the  knife  had  been  stained  by  limig  blood,  and  that  it  was  not  the  blood 
of  the  ox.  Chief-Justice  Cockbum,  in  commenting  upon  the  evidence  of 
experts,  said :  "  In  admitting  the  advantages  of  science,  they  are  coming 
to  great  niceties  indeed  when  they  speculate  upon  things  almost  beyond 
perception,**  and  he  added  that  he  would  advise  the  jury  not  to  coninct  upon 
this  scientific  speculation  alone. 

Menstrual,  Arteritd,  and  Venous  Blood. — The  question  may  arise 
whether  certain  stains  are  of  menstrual  blood.  There  is  no  distinguish- 
ing chemical  or  microscopical  t.est  by  which  blood  of  this  character  and 
that  flowing  from  a  wound  may  be  determined.  Certain  well-known 
chemical  differences  exist,  but  they  do  not  furnish  a  basis  for  any  reli- 
able conclusions  in  dried  stains.  Menstrual  blood  under  the  microscope 
may  show  epithelial  scales  from  the  vagina.  Vaginal  epithelium  resem- 
bles that  from  the  nmcous  membrane  of  the  respiratory  organs  and  of 
the  whole  alimentary  canal ;  hence,  blood  from  a  hemorrhage,  from  the 
bowels,  or  from  piles  might  be  mistaken  for  menstnial  blood.  For  the 
medico-legal  comparison  of  menstrual  blood  and  that  of  other  stains, 
see  Antiales  de  Hygiene,  1858,  vol.  x.,  p.  421.  No  distinction  can  be  made 
between  venous  and  arterial  blood  based  on  chemical  or  microscopical 
examination. 

Age  of  Stuins. — The  color  of  blood-stains  (crimson  or  dark  brown) 
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and  the  spectroscopic  examination  may,  under  special  circumstances, 
warrant  the  conclusion  that  the  blood  is  comparatively  recent  or  other- 
wise.  Beyond  this  noth- 
ing can  be  determined 
with  certainty. 

Undue  Impctiancf 
AttacJied  to  Small  Stains. 
— ^An  unwarranted  im- 
poi-tance  is  often  at- 
tached to  small  stains 
upon  the  clothing  of  [>er- 
sons  accused  of  crime. 
Taylor  mentions  the  ease 
of  a  man  tried  for  mur- 
der upon  whose  shirt 
were  found  minute  spots 
of  blood,  which  were  re- 
garded as  proofs  of  guilt, 
until  it  was  explaineti 
that  they  were  pi-obaUy 
derived  from  flea-bites, 
and  that  some  were  on 
one  side  and  some  on  the 
other,  showing  that  the 
shirt  had  been  worn  on 
the  two  sides.  The  stains 
made  by  crushing  the  cimex  and  the  mosquito  show  unchanged  cor- 
puscles of  human  blood.  The  clothing  worn  by  the  laboring  classes 
may  show  blood-stains  derived  from  various  innocent  souities  which  an 
accused  person  might  be  entirely  unable  to  explain.  On  the  other  hand, 
nothing  can  be  more  erroneous  than  the  very  common  idea  that  no  per- 
son can  commit  a  murder  in  which  blood  is  effused  without  ha\dng  his 
clothing  more  or  less  stained.  Taylor  gives  many  instances  in  whidh  he 
had  examined  clothing  worn  by  persons  subsequently  convicted  of  mur- 
der, and  either  no  blood  was  found  on  any  part  ,of  the  dress,  or  only 
small  spots  wholly  out  of  proportion  to  the  amount  of  blood  which  must 
have  flowed  from  the  wounds  of  the  deceased.  (Principles  and  Practice  of 
Medical  JuHspmdence.) 


Fig.  an    EpitheUum  from  the  Vajflna.    (After  ntzmann; 

300  diameters.) 


ILLUSTRATR^  CASES. 

Case  I.    Attempted  Distinction  between  the  Blood  op  Man  and 

THE  Cow. 

( Abridged  from  Casper's  ^^Handhook  of  Forensic  Medicine,^  vol.  t.,  case  lvi.J 

REPORT  OF  PROFESSORS  CASPER  AND  DUBOIS-REYMOND. 


A  man  was  struck  bleeding  and  senseless  upon  the  highway  and 
afterward  robbed.  A  party  was  arrested  for  the  crime  imose  boots 
exactly  fitted  some  footprints  in  the  snow  at  the  place  of  the  robbery, 
and  upon  whose  trousers  was  a  bloody  stain  the  size  of  the  palm  of  the 
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Imiid.  This  he  explained  by  saying  that  during  the  Christmas  just  passed 
he  had  assisted  at  the  slaughtering  of  a  cow.  This  statement  was  found  to 
be  correct,  and  the  trousers  were  sent  to  Professor  Casper  with  the  request 
tliat  he  would  determine  microscopically  whether  the  blood-stain  arose  from 
human  or  cow's  blood.  The  examination  was  made  jointly  by  Professors 
Casper  and  DuBois-Reymond.     Their  report  in  part  was  as  follows : 

**  Investigations  of  this  nature  are  rendered  more  difficult  by  the 
blood  not  being  perfectly  recent,  and  also  by  the  question  lying  between 
the  bloods  of  such  animals  as  have  their  blood -corpuscles  of  similar 
fonii.  The  latter  is  particularly  the  case  in  respect  to  the  blood-corpus- 
cles of  man  and  those  of  most  of  the  mammalia,  particularly  oxen,  in 
so  far  as  both  are  uniformly  circular,  and  the  human  blood-cori>uscles 
merely  somewhat  greater  in  diameter  than  those  of  oxen.  At  our  first 
microscopic  examination,  on  the  8th  of  February,  we  once  more  com- 
pletely satisfied  ourselves  on  these  points,  for  recent  human  and  ox  blood 
having  been  compared  together  the  difference  could  most  distinctly  be  made 
out;  also,  after  mixing  both  kinds  of  blood  together,  the  smaller  corpus- 
cles of  the  ox  could  be  readily  distinguished  from  the  larger  human 
ones.  We  then  proceeded  to  the  corpus  delicti.  Portions  cut  from  the 
blood-stain  on  the  trousers  were  soaked  in  pure  neafs-f oot  oil  and  exam- 
ined, but  instantly  the  utmost  variety  and  uncertainty  of  opinion  began 
to  prevail  among  the  observers  present  because  the  form  of  the  blood- 
corpuscles  was  indistinctly  seen.  The  blood-stain  in  question,  moreover, 
at  the  time  of  examination  might  have  been  six  and  was  at  least  three 
weeks  old,  and  could  therefore  only  present  to  view  perfectly  shriveled 
blood-corpuscles,  which  always  give  an  uncertain  result.  In  order  to 
test  the  contrary  opinion  advanced  by  a  recent  author  (Schmidt),  .  .  . 
we  experimented  by  dropping  upon  other  parts  of  the  same  trousers 
recent  human  and  recent  ox  blood,  la>4ng  the  pieces  of  cloth  aside  in 
precisely  similar  conditions  for  eight  days  to  dry.  On  the  15th  of  Feb- 
ruary we  proceeded  to  our  second  microscopic  investigation  by  soaking 
both  these  stains  in  bone  oil,  and  bringing  them  under  the  same  micro- 
scope, first  examining  each  stain  separately,  and  afterward  mixing  the 
bloods  together.  The  result  was  that  although  the  dried  human  blood 
seemed  to  have  more  resemblance  to  that  of  the  corpus  delicti  than  the 
dried  ox  blood  had,  yet  the  form  and  diameter  of  both  kinds  of  blood 
were  so  much  altered  by  the  shriveling  they  had  undergone  that  it  was 
perfectly  impossible  to  give  a  decided  opinion  upon  the  subject.  We 
must  therefore  give  it  as  our  opinion  that  it  is  impossible  to  state  with 
certain tf/  whether  the  blood-stain  on  the  trousers  of  the  accused  is  caused  by 
the  blood  of  man  or  the  cowP 


Case  II.    Human  Blood  or  the  Blood  op  the  Duck. 
( Abridged  from  ^^ Annates  de  Hygiene,"  1857,  vol.  viii.,  p,  369.) 

REPORT  OF  PROFESSORS  ROBIN  AND  SALMON. 

The  following  is  an  extract  from  a  report  by  Professors  Robin  and 
Salmon  upon  the  examination  of  stains  upon  a  cotton  blouse  belonging 
to  one  Doiteau,  accused  of  murder.     The  blouse  was  taken  from  the 
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scissors  and  thread  were  in  her  lap.  A  recently  discharged  giin.  the 
biitt-end  farthest  from  the  bodv,  was  found  two  feet  behind  it.  There 
were  but  two  persons  about  the  premises  at  the  time — the  husband  and 
a  man  of  about  sixty  yeai's  of  age,  a  visitor  named  Sa^v^er.  The  latter 
was  arrested  for  the  suj)p()sed  murder.  There  had  been  no  troul)le  of 
anv  kind  between  tlie  membei's  of  the  familv,  and  no  motive  could  be 
assigned  for  tlie  commission  of  the  deed.  The  gim,  which  lx*longeil  in 
the  houst\  liad  l)een  loaded  by  the  husband  ^ith  a  hea\y  charge  of  shot 
on  the  night  before  the  tragedy,  for  the  purpose  of  shooting  a  strange 
cat  which  had  b(»en  prowling  about  the  premises.  Blood  in  several 
small  stains  was,  some  days  after  the  homicide,  found  upon  the  clotliing 
both  of  Sawyer  and  of  the  husband,  but  the  expert  for  the  government 
declared  that  the  blood  upon  the  clothing  of  the  prisoner  was  **  probably 
hnman  blood,  as  the  corpuscles  measured  1-3400  of  an  inch  in  average 
diameter,^'  while  that  upon  the  husband's  clothing  was  "  probably  sheep's 
blood,  the  corpuscles  having  an  average  diameter  of  1-5840."  Emerson 
stated  that  about  a  week  before  the  affair  he  had  killed  a  sheep,  and  this 
was  proved  by  several  witnesses.  Circumstances  developed  which  pointed 
strongly  to  the  theory  of  accident :  that  the  husband  with  mittens  on  his 
hands  and  icy  boots  had  hurriedly  gone  into  the  house  to  get  the  gun 
for  tlie  possible  chance  of  shooting  a  fox  which  was  being  pursued  b; 
dogs  a  short  distance  down  the  road ;  that  with  his  snow-covered  boots 
he  probably  slijiped  upon  the  wooden  floor,  and  that  the  gun  was  acci- 
dentally discharged ;  and  that  the  husband,  fearing  the  consequences, 
denied  all  knowledge  of  the  occurrence. 

Under  these  circumstances  the  counsel  for  the  prisoner  demanded  a 
reexamination  of  the  clothing  of  Emerson.  The  court  granted  the 
request,  and  appointed  four  experts,  representing  both  the  government 
and  the  defendant,  to  conduct  a  joint  investigation  to  be  made  during 
the  progress  of  the  trial.  Professors  Wormley,  Chase,  Harriman,  and 
Babcock  were  selected  for  this  service.  The  writer  acted  as  secretary  of 
this  board  of  experts,  and  in  giving  the  results  of  the  inquiry  testified 
substantially  as  follows : 

"  Our  examination,  in  which  all  agree,  shows : 

*^  1.  In  numerous  places,  both  upon  the  jacket  and  overalls  of  Emer- 
son, there  are  blood-stains. 

"  2.  The  stains  are  of  mammalian  blood. 

"  3.  The  very  marked  differen(*e  in  the  size  of  the  corpuscles  in  the 
different  stains  indicates  two  kinds  of  blood.  One  kind  is  like  that 
which  belongs  to  such  animals  as  man,  the  dog,  monkey,  rabbit,  guinea- 
pig,  etc.,  and  the  other  kind  is  like  that  found  in  animals  having  much 
smaller  coq)uscles,  as  the  sheep. 

"  The  measurements  of  the  corpuscles  of  the  larger  kind  were  from 
1-3300  to  1-4200,  and  averaged  about  1-3500.  The  corpuscles  of  the 
smaller  kind  averaged  l-600iO  of  an  inch,  and  varied  from  1-5000  to 
1-7000." 

(Figures  showing  the  details  of  a  large  number  of  measurements 
were  here  given.) 

"The  micrometer  used  for  the  measurements  was  one  which  had 
been  verified  by  Professor  Wormley.  The  larger  corpuscles  were 
within  the  range  of  the  average  of  human  blood,  and  could  not  have 
been  from  the  blood  of  the  sheep,  as  they  were  much  too  large.    The 
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ism  has  four  or  six  short  cilia  attached  to  the  head ;  the  head  is  grranukr, 
and  three  or  four  times  larger  than  that  of  the  spermatozoon.  The  latter 
has  no  eilia^  and  both  in  its  head  and  tail  is  transparent  and  structure- 
less. Spermatozoa  present  in  dried  stains  resist  decomposition  by  atmos- 
pheric influences,  and,  if  not  subjected  to  abrasion  by  rough  handling, 
may  be  detected  even  after  the  lapse  of  several  years. 
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HAIES  AND  FIBERS, 

BY 

JAMES  F.  BABCOCK. 


The  presence  upon  weapons  or  the  clothing  of  a  defendant  of  hairs 
from  amwialR  or  of  varioos  fibers  nsed  in  the  manufacture  of  textile 
fabrics  has  in  numerous  cases  proved  to  be  of  great  importance  in  trials 
for  homicide.  In  the  trial  of  Kubenstein  for  the  murder  of  Sarah  Alex- 
ander a  fragment  of  corn-husk  and  a  fiber  of  wool  from  the  shawl  worn 
by  the  girl,  found  attached  to  a  blood-spot  upon  the  boot  of  the  defend- 
ant, proved  to  be  very  important  evidence.  Taylor  gives  the  case  of  a 
woman  accused  of  murdering  her  child,  upon  whose  clothing  were  found 
fipots  of  blood  with  hairs,  from  a  victorine  worn  bjr  the  victim.  In  the 
Piper  case,  in  which  the  sexton  of  a  church  was  tried  and  convicted  of 
the  murder  of  a  child  in  the  belfry,  a  single  hair  found  upon  the  person 
of  the  defendant  was  claimed  by  the  government  to  be  identical  with 
that  cut  from  the  head  of  the  deceased. 

Hairs  found  upon  weapons  or  clothing  may  be  from  the  head  or  other 
parts  of  the  human  body,  or  from  some  domestic  animal.  As  in  the  case 
Above  cited,  they  may  be  from  the  fur  of  a  very  large  number  of  animals, 
of  which  many  varieties  are  used  in  different  forms  as  articles  of  appareL 
Fibers  may  be  of  silk,  wool,  cotton,  linen,  or  a  mixture  of  these  in  the 
various  kinds  of  textile  fabrics  employed  for  clothing.  The  identification 
of  hairs  and  fibers  is,  in  most  cases,  conclusive  and  satisfactory— Ti.e.,  it 
«an  be  asserted  with  certainty  that  a  given  hair  is  human  or  t^m  some 
animal,  and  in  most  cases  the  animal,  or  at  least,  the  class  to  which  it 
belongs,  can  be  determined. 

The  diameters,  length,  and  peculiar  markings  of  hairs  when  observed 
in  the  microscope  furnish  the  means  for  distinguishing  them.  Indeed, 
these  are  practically  the  only  data  by  which  reliable  conclusions  can  be 
drawn. 

Hairs  from  the  human  body  may  be  classed  in  three  different  varie- 
ties :  1.  Long,  soft  hairs  from  the  head,  from  one  to  three  or  more  inches 
in  length ;  2.  Short,  thicker,  and  more  rigid  hairs  from  one  fourth  to  one 
half  inch  in  length,  as  in  the  eyelashes ;  3.  Short  and  very  fine  hairs  from 
one  twelfth  to  one  sixth  of  an  inch  in  length,  as  the  down  or  woolly 
hairs  from  the  face,  back,  or  extremities.  In  the  microscopic  examina- 
tion of  hairs  two  structures  are  visible :  a  median,  more  or  less  dark,  and 
somewhat  irregularly  granular  portion,  the  medulla  or  pith;  and  an  outer 
fibrous-looking  portion,  colored  according  to  the  color  of  the  hair,  the 
cortex  or  cortical  portimu  Under  certain  conditions  of  focussing,  hairs 
from  the  head  show  a  very  light  portion  in  the  center,  giving  the  appear- 
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ance  of  a  tube ;  but  this  is  merely  the  effect  of  refraction,  and  disappears 
when  the  hair  is  examined  after  a  preliminary  soaking  in  a  weak  solution 
of  caustic  soda. 

The  diameters  and  lengths  of  hairs  vary  greatly,  according  to  their 
position  or  the  age  or  sex  of  the  individual.  Hairs  from  the  head  are 
usually  longer,  softer,  and  finer  in  females  than  they  are  in  males.  Hairs 
from  chil^n  are  softer  and  finer  than  those  from  adults.  The  long 
hairs  from  the  head  average  about  1-350  of  an  inch  in  diameter  in  man 
and  1-450  in  woman.  The  downy  hairs  from  the  body  (lanugo)  vary 
from  1-1000  to  1-3000  of  an  inch  in  diameter.  Hairs  from  the  eye- 
brows, the  pubes,  and  the  mustache  are  about  1-200  of  an  inch ;  on  the 
back  of  the  hand  in  man  they  vary  from  1-250  to  1-500  of  an  inch. 
These  figures  are  subject  to  considerable  variations  in  different  indi- 
viduals, but  may  be  taken  as  showing  the  comparative  diameters  of  the 
hairs  from  different  positions.  Variations  to  a  somewhat  similar  extent 
occur  among  animals.  Most  mammals  have  two  or  more  varieties  of 
hairs,  one  long,  stout,  and  straight,  and  overlying  others  which  are  much 
finer  and  shorter.  The  peculiar  markings  and  other  appearances  of 
these  hairs  may  vary  greatly  even  in  the  same  animal,  according  to  its 
situation,  or  whether  tibey  are  of  one  or  another  of  the  varieties  above 
mentioned.  Figures  showing  the  appearance  of  various  animal  hairs 
under  the  microscope  may  be  found  in  the  Micrographic  Dictionary  of 
Griffith  and  Henfrey  (plate  29),  and  other  drawings  in  the  Proceedings  of 
the  American  Society  of  Microscopists,  1884,  p.  59,  and  in  Woodman  and 
Tidy's  Forensic  Medicine,  p.  498. 

Hairs  for  microscopic  examination  should  be  souked  in  oU  of  turpen- 
tine and  mounted  in  Canada  balsam.  The  accompanying  plate,  together 
with  the  drawings  to  which  we  have  referred,  may  be  useful  in  determin- 
ing the  character  of  any  particular  specimen ;  but  in  all  cases  the  latter 
should  be  compared  with  hairs  of  known  origin  before  arriving  at  a 
definite  opinion. 

Silk  fibers  are  cylindrical  in  form,  and  exhibit  a  sfrong  refraction  of 
the  light  passing  through  them ;  they  are  almost  entirely  devoid  of  mark- 
ings of  any  kind  or  other  peculiar  structural  appearances.  Wool  has  ir- 
regular fibers,  and  the  transverse  markings  are  very  large  and  noticeable. 
Cotton  has  a  spiral  and  twisted  structure.  Flax  has  fibers  which  are 
tapering  towanl  the  point,  and  they  show  joints  at  imequal  distances. 
A  solution  of  eosin  or  of  any  of  the  aniline  colors  produces  a  strong  dye 
upon  silk  or  wool,  but  upon  cotton  only  a  feeble  and  easily  washed  out 
stain. 

No  reliance  can  be  placed  upon  conclusions  drawn  from  the  appear- 
ances presented  by  a  single  hair  as  to  the  identity  of  the  individual  to 
whom  it  belonged.  This  has  been  attempted  in  many  criminal  trials, 
with  results  almost  invariably  damaging  to  the  side  which  has  attempted 
it.  All  that  can  be  fairly  stated  in  such  cases  is  |^at  hairs  from  some 
particular  head  have  a  resemblance. 

The  i-eader  may  consult  with  profit  a  paper  by  William  J.  Lewis,  en- 
titled "  Hair  Microscopically  Examined  and  Medico-Legally  Considered,'* 
in  Proceedings  of  the  American  Society  of  Microscopists,  1884,  p.  59.  Also 
articles  by  Lassaigne,  Robin,  and  Orfila  in  Annates  de  Hygiene,  1857, 
2d  series,  vol.  viii.,  p.  226 ;  1858,  2d  series,  vol.  x.,  p.  434 ;  1835, 1st  series, 
vol.  xiii.,  p.  466. 
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IDENTITY  OF  THE  LIVING, 

BY 

ALLAN  McLANE  HAMILTON,  M.D. 


Truls  where  instances  of  mistaken  identity  have  been  the  issue  are 
so  numerous  and  curious  as  to  form  many  of  the  causes  cSlibres  of  all 
times,  and  have  reflected  perhaps  more  upon  the  value  of  human  testi- 
mony than  any  other  influence.  Plentiful  cases  upon  record  prove  either 
how  i)oor  is  the  observation  of  the  ordinary  individual,  or  how  common 
are  certain  appearances  which  have  been  looked  upon  as  more  or  less 
striking  pecidiarities.  Many  interesting  questions  have  arisen  in  con- 
nection with  identiflcation,  not  a  few  of  which  have  formed  the  basis  of 
legal  proceedings,  and  the  literature  of  medicine  is  full  of  dramatic  in- 
stances of  mistaken  personality.  While  under  some  circumstances  per- 
sons who  have  had  ample  opportunity  for  observation  make  the  gravest 
errors  in  identification,  on  the  other  hand  it  is  sometimes  the  case  that  a 
momentary  glance  in  tiie  shortest  x)ossible  association  has  sufficed  for  a 
perfect  identification.*  It  often  happens  with  our  own  authorities  that 
persons  who  have  been  robbed  will  readily  pick  out  the  guilty  person 
from  a  score  of  others  in  whose  company  he  may  be  placed ;  but  possibly 
this  facility  is  owing  to  the  manner  and  anxiety  of  the  culprit  to  escape 
detection  as  much  as  anything  else. 

The  matter  of  systematic  identification  is  largely  a  question  of  prac- 
tice and  skill,  but  in  some  measure  depends  upon  the  faculty  of  intmtion, 
which,  however,  does  not  belong  to  many.  It  is  certain  that  the  power 
of  unconscious  observation  is  possessed  by  some  individuals  to  a  marked 
degree ;  and  while  these  persons  never  forget  a  face,  they  are  quite  un- 
able to  explain  their  quiclmess  or  the  means  which  enables  them  to  reach 
a  conclusion.  An  expert  detective  servant  with  twenty  years'  experi- 
ence, who  is  known  as  having  one  of  the  best  memories  and  the  sharpest 
wits  of  the  New  York  police  force,  tells  me  that  he  rarely  looks  at  other 

*  Considerable  space  is  devoted  in  some  works  of  this  kind  to  the  momentary  rec- 
ognition that  often  takes  place  where  the  only  illumination  is  the  flash  of  a  pistol  or 
the  gleam  of  lightning.  Li  many  instances  these  examples  are  grossly  exaggerated. 
Canvet  conduct^  a  series  of  experiments,  the  conclusions  of  which  are  the  following : 
(1)  That  the  person  firing  a  pistol  may  be  recognized  if  the  observer  is  placed  very 
near  him — say  five  paces — and  at  tiie  side  of  the  line  of  fire ;  (2)  that  he  may  be  rec- 
ognized when  the  discharge  has  been  in  a  close  place  of  small  dimensions,  and  the 
observer  is  in  a  stooping  posture  or  squatting ;  (3)  that  the  chance  of  distinguishing 
the  person  firing  is  affected  by  the  quality  of  the  powder  employed,  the  best  English 
powder  enabling  the  observer,  when  near  or  by  the  side  of  the  person  firing,  both  to 
see  and  identify  him. 
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features  than  the  eyes,  and  usually  by  their  expression  and  color  he 
remembers  his  man.  It  is  a  well-known  fact,  however,  that  those  whm 
occupations  should  make  them  familiar  with  particular  persons  are  sin- 
gularly untrained  in  the  matter  of  identification,  such  being  the  case 
with  portrait-painters,  a  great  many  of  whom  are  iinable  to  retain  au 
impression  of  a  sitter  five  minutes  after  his  departure,  or  to  be  able  to 
paint  the  portrait  in  his  absence. 


UNRELIABIUTY  OF  EVIDENCE. 

The  most  astonishing  examples  of  confident  identification  are  found 
in  books  and  the  daily  press,  which  often  relate  instances  of  individuals 
who  were  perfectly  sure  of  the  identity  of  another,  but  whose  positive 
declarations  were  afterward  proved  to  be  valueless  by  the  appearance  of 
the  real  person.  Such  a  condition  of  affairs  occurred  in  the  Tichbome 
case  (see  Identity  and  Sui'vivorship),  where  Arthur  Orton  was  recognized 
and  whose  cause  was  championed  not  only  by  the  mother  of  the  real  heir, 
but  by  the  old  friends  and  servants  of  Sir  Roger  Tichbome. 

It  seems  almost  incredible,  but  woinen  have  lived  upon  the  closest 
intimacy  with  men  who  have  turned  up  kmg  after  the  disappearance  of 
their  lawful  spouses,  finnly  believing  them  to  be  their  long-lost  husbands 

"  In  one  of  the  early  criminal  records  of  New  York  City  we  find  the 
history  of  one  Joseph  Parker  who  was  tried  for  bigamy  in  the  year  1804 
in  the  court  of  Oyer  and  Terminer,  the  indictment  charging  that  on  the 
8th  of  May,  though  he  was  lawfully  manied  to  one  Susan  Fearon,  who 
was  still  living,  he  had  unlawfully,  on  the  25th  of  December,  under  the 
name  of  Thomas  Hoag,  contracted  a  second  marriage  with  one  Catherine 
Secor.  The  first  marriage  and  the  present  existence  of  the  first  wife  being 
admitted,  three  witnesses  then  testified  that  the  defendant  then  in  court 
before  them  was  the  Thomas  Hoag  who  had  come  to  Rockland  Count}', 
thii-ty  miles  distant  from  New  York  City,  in  September,  1800,  had  hved 
there  working  as  a  laborer,  had  married  Catherine  Secor  on  Christmas 
Day,  1800,  and  in  the  following  March  had  disappeared.  One  of  these 
witnesses  was  the  woman  who  claimed  to  be  his  wife ;  another,  the  judge 
who  married  them ;  and  another  was  a  man  who  had  worked  with  him 
constantly  for  five  months.  They  were  positive  the  defendant  was 
Thomas  Hoag,  and  recognized  lum  not  only  by  his  features,  but  by  vari- 
ous marks  and  scars  on  his  person,  and  by  a  certain  impediment  in  his 
speech.  On  the  sti'cngth  of  this  testimony,  which  must  have  seemed 
conclusive,  the  prosecution  rested,  and  the  defense  called  six  witnesses 
who  swore  just  as  positively  as  the  others  that  the  defendant  was  Joseph 
Parker,  that  he  was  l)y  occupation  a  rigger,  and  that  he  also  served  on 
the  city  watch.  And  they  swore  with  equal  positiveness  that  on  Christ- 
mas Day,  1800,  and  before  and  after  that  date,  he  was  in  New  York  CSty 
following  his  usual  occupation,  and  by  no  possibiUty  could  he  have  been 
at  that  time  in  Rockland  County.  With  this  testimony  the  defense 
rested,  but  the  prosecution  seems  to  have  had  other  evidence  in  reserve. 
Seven  additional  witnesses  were  now  called  for  the  prosecution,  each  of 
whom  in  the  most  positive  manner  identified  the  defendant  as  Thomas 
Hoag,  who  had  married  Catherine  Secor  on  Christmas  Day,  1800.  They 
{^wore  to  various  marks  on  his  face  and  neck,  which  the  defendant  plainly 
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had,  but  particularly  a  deep  scar  on  the  ball  of  his  foot,  occasioned  by 
treading  on  a  drawing-knife. 

'*  The  prosecution  closing  their  case,  the  defense  called  two  more  wit- 
nesses, one  of  whom  was  the  mother  of  his  wife,  who  had  known  him 
for  sixteen  years,  and  swore  positively  that  he  had  not  been  out  of  New 
York  more  than  a  week  during  that  time ;  and  the  other  swore  to  work- 
ing with  him  on  the  particular  Christmas  Day  in  question.  It  was  then 
agreed  by  the  counsel  that  the  defendant  should  show  the  soles  of  his 
feet  to  the  jur}^  that  they  might  ascertain  whether  the  peculiar  scar  upon 
one  of  them,  which  had  been  sworn  to  by  several  of  the  witnesses  for 
the  prosecution,  was  visible.  Upon  exhibiting  his  feet  no  mark  or  scar 
could  be  seen  upon  either  of  them. 

**  The  captain  of  the  watch  was  then  called,  and  after  swearing  posi- 
tively that  the  defendant  was  Joseph  Parker,  whom  he  had  known  for 
many  years,  he  produced  his  books,  in  which  he  kept  a  register  of  the 
watchmen  and  their  times  of  service,  and  showed  that  from  October, 
1800,  till  March,  1801,  defendant  was  on  duty  as  a  watchman  in. the  city. 
The  jury,  without  retiring,  foimd  a  verdict  of  not  guilty." 

When  it  is  borne  in  mind  that  the  witnesses  on  both  sides  of  this 
most  astonishing  case  were  persons  of  responsibility,  and  of  such  stand- 
ing as  to  preclude  all  thought  of  perjury,  it  must  be  admitted  that  it 
presents  one  of  the  strangest  examples  of  disputed  identity  ever  known. 

The  similarity  of  two  individuals  some  time  ago  induced  a  lawyer  in 
the  city  of  New  York  to  resort  to  a  ruse  for  the  purpose  of  clearing  his 
client,  who  had  been  accused  of  a  serious  crime.  While  the  latter  was 
seated  out  of  range  of  vision  of  the  witness  in  the  box,  who  was  very 
decided  in  his  opinion  of  his  own  powers  of  observation  and  his  certainty 
of  the  appearance  of  the  assailant,  the  double  of  the  man  under  trial  was 
told  to  arise,  when  he  was  positively  identified  by  the  confident  witness. 
His  mistake,  of  course,  led  to  the  discharge  of  the  prisoner. 


ACCIDENTAL  OR  VOLUNTARY  ALTERATIONS  IN  APPEARANCE. 

In  investigating  the  history  and  condition  of  the  person  whoQC  iden- 
tity is  suspected,  it  is  of  the  utmost  importance  that  the  examiner  should 
give  weight  to  two  kinds  of  influences  that  may  effect  an  alteration,  viz. : 

1.  Those  in  which  the  changes  are  due  to  age,  disease,  and  natural  or 
accidental  alteration ; 

2.  Those  in  which  the  alterations  are  willfully  produced. 

To  the  former  belong  the  organic  and  facial  expression  changes  due 
to  insanity,  to  trophic  changes  in  which  pigment  bleaching  or  deposit 
takes  place,  to  the  loss  of  teeth  or  hair,  or  through  cutaneous  disease 
with  pitting  or  other  lesions.  To  this  class  belong  the  existence  of  acci- 
dentally produced  cicatrices,  the  loss  of  limbs,  deformities,  etc.,  and  the 
appearances  due  to  manual  or  other  labor. 

In  the  second  class  we  find  changes  voluntarily  wrought  which  are 
sometimes  willfully  brought  about  for  a  purpose,  or  occasionally  exist  as 
evidences  of  former  vanity.  In  this  group  we  are  presented  with  cases 
where  we  are  required  to  determine  whether  the  hair  has  been  dyed,  whether 
abrasions,  wounds,  or  bums  have  been  made  for  a  purpose,  and  whether 
tattoo  or  other  marks  have  been  removed,  or,  on  the  other  hand,  executed 


J 


IM 


J   .•iYSItil   OF  LKdAL   ^EDICIXE. 


■with  tlic  intention  of  connterfeitiiig:  the  mai-ks  upon  the  body  of  some  \ir- 
win  who  lias  disappeaivd  or  tliwi,  for  the  purpose  of  perpetrating  ii  fmmi. 

The  determination  of  the  indications  of  age  is  sonietinics  uu  issii", 
especially  where  n  <'laiinunt  presents  himself ;  and  we  may  diWdt?  tlie  ini- 
portaut  periiMls  of  life  into  luMtaiimf.  whiuh  begins  at  the  age  of  imWrty 
and  ksts  until  twenty-five.  wUtH  liff.  wliieh  is  pnilonged  uutU  the  sbttieth 
year,  and  «W  luji;  wliieli  may  lie  said  to  I>epin  at  sixty  and  lost  until  eifrhty- 
five,  when  tlicnpitiflr  i-iiimnen<*esi. 

It  is  only  eswptiouully  that  we  are  ealled  upon  to  detemiinc  the  aav 
of  childi-eu,  liiit  sueli  may  l>e  ueti-ssaiy  in  cases  of  rape,  the  nuestiuu  oi 
consent,  or  posrfihly  where  the  applicahiUty  iif  the  laws  of  the  Society  Uv 
the  Prevention  tif  Onielty  to  Cliildren  is  questioned ;  but  there  is  usually 
little  difficulty  iu  closely  ui>pruximatiug  the  peri(«l  of  iufaiitile  life, 

Tlie  exact  detcrmin'atiou  of  the  age  of  the  adult  is  extremely  difHeiilt 
where  it  is  necessaiy  to  be  precise,  and  the  same  may  l>e  said  to  W  the 
case  with  old  age.  Of  cniu'se.  iu  the  latter  the  association  of  e\ideuei>s 
of  bodily  decay  must  I>e  mc)rc  or  less  consistent  and  hannouious.  for  in 
men  in  their  prime,  so  far  as  time  is  coiicemcd,  we  often  find  iiidieati<iu« 
of  premature  decay.  We  must  take  ijito  account  the  nature  and  fnnu 
of  tne  inferior  maxilla,  the  condition  of  tlie  teeth,  rigidity  of  articnUtion. 
possible  existence  of  friable  Iwnes,  coldness  of  the  extremities,  weakncs* 
of  the  genital  apparatus,  troubles  of  excretion  and  circulatii>n,  as  well  as 
that  mental  wef^ness  which  is  mauifestcd  by  loss  of  niemori',  nud  ulti- 
mately by  childishness.  Iu  addition  to  these,  tJie  presence  of  tlie  armt 
seniUs,  weakness  of  vision,  and  alteration  in  gait  and  carria^  may  be 
recognized. 

Change  through  the  Effect  of  Disease. — As  ever\'  one  is  aware,  a 
notable  facial  change  takes  place  as  tlie  result  of  many  general  diseases, 
so  that  sometimes  what  amounts  to  an  almost  complete  loss  of  identitj' 


Those  especially  who  are  in  the  habit  of  examining  tbe  insau 
cannot  fail  to  be  impressed  with  what  I  mean.    As  on  illtutratioQ.  two 
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pictures  may  be  presented  of  a  young  married  woman  who  was  indicted 
for  infanticide  in  a  town  in  the  northern  part  of  New  York  (Figs.  36 
and  37).  But  one  year  elapsed  from  the  time  the  first  picture  was  taken 
until  commission  of  the  crime,  and  it  was  during  her  incarceration  in 
prison  before  the  trial  that  the  second  photograph  was  made.  Her  insanity 
had  not  been  recognized  by  her  townspeople,  and  in  fact,  it  was  of  a  low 
order.  So  rapid  a  change  in  appearance  can  hardjy  be  conceived,  and  I 
am  sure  under  certain  circumstances  would  lead  to  a  mistake  in  identity. 
Certain  atrophic  affections  of  the  nervous  system,  which  ai-e  attended  by 
loss  of  hair,  discoloration  of  the  skin,  and  various  other  metamorphoses, 
can  produce  a  startling  transformation. 

The  Teeth. — The  coloration  of  the  teeth  may  have  something  to  do 
with  the  determination  of  personal  identity,  and  Tardieu  has  referred  to 
the  existence  of  erosion,  separation,  and  other  changes  due  to  the  habituid 
use  of  the  pipe  in  smokers.  It  is  the  custom  with  most  dentists  to  keep 
accurate  records  of  the  nature  of  the  work  done  by  them,  and,  when  pos- 
sible, such  data  should  be  consulted  to  ascertain  the  history  of  the  person 
whose  place  has  been  usurped  by  the  impostor. 

Changes  in  the  Hair. — ^It  is  often  a  difficult  matter  to  determine  the 
identity  by  the  color  and  condition  of  the  hair.  Criminals  and  others,  for 
the  purpose  of  disguise,  have  by  means  of  dyes  wrought  a  change  in 
appearance  which  has  been  more  or  less  effectual.  Perhaps,  after  all,  a 
knowledge  of  the  configuration  of  the  head  and  the  natural  growth  of 
hair  among  people  of  different  temperaments  may  guide  the  examiner 
as  much  as  anything  else ;  and,  of  course,  the  relation  of  head  coloration 
to  that  of  other  regions  will  enable  him  to  expose  a  fraud,  for  it  is  rare 
that  any  systematic  and  harmonious  dyeing  is  resorted  to.  It  is  often 
necessary  to  bring  the  micro8ex)pe  to  our  aid,  when  it  will  be  found  that 
the  imbibition  of  the  dye  does  not  extend  throughout  the  hair-trunk,  but 
there  is  a  spot  which  presents  normal  and  uniform  color.  This  aid  will 
also  disclose  the  adherence  of  fatty  particles  which  have  followed  the  use 
of  various  pigments.  Vibert  has  pointed  out  the  fact  that  hair  dyed  with 
black  presents  under  the  microscope  a  coloration  apparently  everywhere 
uniform,  which  is  never  the  case  with  that  which  has  preserved  its  natural 
color.  If  the  dyeing  is  imperfect  there  will  be  brusque  changes  in  color 
and  none  of  the  gradations  that  belong  to  a  normal  condition.  Blond 
tints,  which  are  nearly  always  obtained  by  the  use  of  peroxide  of  hydro- 
gen, result  in  a  discoloration  of  the  pigment  without  destiTiction.  In 
nearly  every  case  where  several  days  have  elapsed  between  the  last  appli- 
cation of  the  dye  and  the  time  of  examination  there  will  be  ordinarily  no 
difficulty  in  detecting  the  change  in  growth. 

Briand  and  Chaud6  have  written  extensively  upon  this  subject,  and 
have  given  certain  instructions  for  the  examination  of  the  hair  of  sus- 
pected persons.  When  lampblack  combined  with  some  fatty  substance 
nas  been  applied,  it  will  be  necessary  to  wash  the  hair  in  ether,  which 
will  rapidly  remove  the  fatty  substance,  leaving  the  carbon  in  suspen- 
sion in  the  liquid.  Sometimes  a  mixture  of  litharge,  chalk,  and  lime 
water  is  used,  and  the  effect  is  produced  after  two  or  three  hours.  When 
the  head  is  well  washed  with  warm  water  and  a  small  quantity  of  acid  is 
added,  tlie  presence  of  these  substances  may  be  determined  by  the  effer- 
vescence, and  the  subsequent  addition  of  sidpho-hydric  acid  and  oxide  of 
ammonia  indicates  the  existence  of  lead.    Slow  dyeing  produces  a  much 
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more  obstinate  and  less  easily  removable  tint,  and  in  such  cases  it  is  well 
to  get  some  of  the  hair  and  treat  it  thoroughly  with  the  above  reagents. 
The  salts  of  bismuth  and  sulphur  are  often  used  when  it  is  desired  to 
obtain  a  more  rapid  coloration,  and  ordinarily  with  the  latt-er  agent  the 
hair  is  washed  in  animoni«ted  water,  and  afterward,  while  damp,  satu- 
rated with  metallic  salt,  and  then  put  in  contact  with  water  containiug 
hydrosulphuric  aeid  or  sulphur.  Decoloration  after  dyeing  with  nitrate 
of  silver  can  usually  be  effected  with  cyanide  of  potash  and  pyrogallie 
acid,  and  sometimes  a  weak  solution  of  hydi-ochloric  acid  will  cliangv  the 
color  of  hair  thus  dyed  from  black  to  a  more  or  less  violet  hue.  Briand 
and  Chaude  believe  that  the  best  means  for  recognizing  the  nature  of 
a  salt  which  has  been  used  to  color  the  hair  is  to  bum  a  part  of  the  hair 
and  to  treat  the  ashes  by  nitric  acid  eva|)orated  to  extreme  concentratioii, 
and  then  afterward  to  apj)ly  the  ordinary  tests  for  silver  or  lead. 

Orfila  {Traite  de  MM,  Leg.,  T.  i.,  p.  122  et.  seq.)  has  stated  that  locks  erf 
black  hair  when  plunged  into  clilorine  water  pass  from  a  light  chestnut 
color  to  deep  blond,  clear  blond,  and  finally  become  entireh'  bleached. 
After  a  long  immersion  in  chlorine  water  the  hair  pre8er\'es  for  a  luug 
time  the  odor  of  chlorine,  and  becomes  brittle.  Red  and  brown  tints  are 
obtiiined  by  means  of  saffron  and  the  permanganate  of  potash. 

We  should  not  lose  sight  of  the  fact  that  at  times  it  is  necessaiy  to 
determine  the  individual  t^'pe  so  far  as  hair,  features,  etc.,  are  concerned, 
and  while,  of  coui*se,  such  identification  is  not  in  itself  a  matter  of  eer 
tainty,  anthropological  aid  may  be  miexpectedly  suggestive.  The  abdB- 
dance  of  hair  in  relation  to  race  type  is,  according  to  many  observerSp  veij 
variable.  The  plate  from  Testut  ( Traite  d^Anatofnie  Humaiuej  T.  iii,  Faib  1, 
Paris,  1892)  (Fig.  38),  taken  in  consideration  with  the  resewches  of  St 
gendorf,  Withof,  and  others,  may  prove  of  service  in  determining  theiMe 
characteristics  in  appropriate  cases.  The  former  counted  in  a  sqnaie 
centimeter  272  hairs  in  a  German,  252-286  in  a  Japanese,  214  beine  the 
average  among  the  Ainos  (the  hairy  tril>e  of  northern  Japan).  Withof 
has  found  that  the  hairs  are  more  nimiei*ous  in  blond  subjects  than 
among  those  of  darker  skin  and  coloring.  He  has  coiinted  147  black 
hairs,  162  brown,  and  182  blond  in  a  quarter-inch. 

The  (classification  of  hair,  as  agreed  upon  by  Isidore  GreoflPrey,  Saint- 
Hilaire,  Huxley,  and  Haeckel,  is  as  follows : 


^ 


Primitive  man.  ' 


Woollv  hair. 


Hottentots. 
Papuans. 


^  In  tufts.    I 

■%n^^^.      S  African  Blacks. 
L  Fleec>.     I  ^„„ 


Straight  hair. 


Stiflf. 


Curly. 


r  Australians. 

H>'poboreans. 
<  Americans. 

Malays. 
^  Mongolians. 


(  DraWdians. 

\  Nubians. 

(  Mediterraneans. 


The  finger-nails  may  be  the  seat  of  changes  due  to  the  particnlar 
work  of  the  person,  or  to  pre\'ious  disease.    Esbach  {Modifications  de  la 
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Phalangette  dans  7a  meur,  etc.,  Pari^  1876)  has  carefully  eiamined  a  great 
many  fiiiger-nails,  and  anDonnces  it  as  a  fact  that  it  is  possible  by  the 
breadth,  thickness,  and  shape  of  the  nail  not  only  to  distinguish  tuber- 


enlosis,  but  he  finds  that  typhoid  fever,  chloro-anfemta,  and  gestatioQ 
effect  and  leave  a  marked  variation  in  the  thickness  of  the  naiL  He 
gives  several  tables  vhieh  show  the  influence  of  the  different  callings 
npon  the  thickness  of  the  nail,  and  finds  that  tiiose  occupations  in  which 
the  hands  are  used  to  a  very  great  extent,  and  where  uiere  is  habitual 
sweating,  the  nail  substance  is  increased. 


GENERAL  STIGMATA  OP   OCCUPATION. 

It  is  possible  sometimes  t«  fix  with  certainty  the  occupation  followed 
by  the  suspected  person  by  various  marks,  such  as  softening  or  destruc- 
tion of  skin,  deep  fissures,  destruction  of  nails,  and  the  formation  of 
cysts,  tumors,  or  callosities j  changes  in  the  trunk;  coloration  of  the 
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skin,  or  corrosive  action  exerted  upon  the  same  by  substances  used  in 
manufacture.  It  is  requisite  to  bring  to  our  aid  the  help  of  chemistiy, 
and  to  carefully  examine  the  traces  of  organic  or  inorganic  discoloration, 
the  parings  of  the  nails,  or  the  dii-t  that  may  accumulate  beneath  them, 
the  stains  upon  clotliing,  and  to  carefully  note  the  deformity  of  the  fin- 
gers or  body,  the  expansion  of  the  finger-tips,  the  retraction  of  the  flexor 
tendons,  to  recognize  the  duration  or  age  of  such  appearances  j  and  we 
should  naturally  examine  the  hands  first. 

The  Hands — Le  Grand  du  Saulle  {TraiU  de  Midecine  Legale^  second 
edition,  p.  1015  et  seq.)  says  that  in  four  fifths  of  the  workmen  he  ex- 
amined the  hands  showed  the  only  trace  of  the  kind  of  work  done. 

Tardieu  has  by  the  condition  of  the  hands  recognized  the  following: 
laundresses,  bleachers,  copper-workers,  coal-miners,  coachmen,  haff- 
dressers,  tanners,  cutters,  hair-workers,  nail-makers,  porters,  gilders, 
cabinet-makers,  clerks,  florists,  engravers  upon  metals,  watchmakers, 
locksmiths,  milliners,  mother-of-pearl  workers,  shoemakers,  glass-pol- 
ishers, button-makers,  rag-pickers,  tortoise-shell  polishers,  bookbinders, 
grindei's,  saddle-makers,  stone-masons,  drununers,  dyers,  wood-turners, 
metal-spinners,  venniceUi-makers,  and  glass-blowers.  He  divides  the 
alterations  of  the  hand  into  those  occupying  the  palmar  portion,  the 
fingers  separately  or  together,  the  two  hands  or  one  only.  The  right 
hand  is  that  in  which  the  appearance  is  most  often  marked,  and  when 
both  are  changed,  that  of  the  right  is  different  from  the  left;  and  it 
is  nearly  always  found  that  the  fold  of  the  flexion  in  the  palm  has 
the  greatest  degree  of  epidermis  thickening.  When  the  entire  hand 
is  the  seat  of  alteration,  according  to  Du  SauJle,  we  find  that  this  is  the 
result  of  the  contact  with  some  substance  which  produces  a  general  altera- 
tion, as  is  the  case  with  washerwomen,  tanners,  dyers,  locksmiths,  and 
saddle-makers.  Changes  in  the  feet  are  much  more  rare  than  elsewhere, 
but  such  changes  are  found  among  porters,  tailors,  and  turners. 

Shoemakers,  lace-makers,  clock-makers,  and  shell-polishers  all  present 
a  change  in  the  form,  length,  thickness,  and  wear  of  the  nails,  which 
signs  are  very  characteristic. 


RECOGNmON  OF  CHANGES  INCTOENT  TO  SPECIAL  OCCUPATIONS. 

These  professional  stigmata  are  by  no  means  absolute  evidences  of 
the  occupation  followed  by  the  suspected  individual,  for  there  is  a  decided 
difference  not  only  in  the  shape  of  tools  used,  but  in  the  method  of  work 
of  different  mechanics ;  deductions,  however,  may  be  drawn  which  are 
more  or  less  helpful,  and,  with  other  confirmatory  data,  will  be  of  great 
service  to  the  person  making  the  inquirj'. 

Jewelers  are  apt  to  present  a  retraction  of  the  last  phalanx  of  the  left 
thumb,  and  it  has  been  held  that  cataract  is  more  frequent  as  a  result 
of  the  fine  work  which  so  many  of  them  are  in  the  habit  of  doing ;  nev- 
ertheless Desmarres,  pere,  out  of  nine  hundred  and  fifty-two  patients 
affected  with  cataract  found  but  two  jewelei's.  Sometimes  cramp  is 
found  of  the  flexors  which  is  analogous  to  that  of  writers  and  others. 

Washerwomen  do  not  always  work  in  the  same  position,  but  when 
following  a  habit  they  present  different  deformities  of  the  upper  extrem- 
ities, callosities  due  to  the  exercise  of  pressure^  and  sometimes  a  oon- 
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dition  of  the  skin  of  the  hand  with  swollen  fingers,  which  is  highly 
eliaraeteristic. 

Metal-tvorkers  and  burnishers  present  sometimes  in  the  right  hand  a 
general  callosity  and  blackness,  the  creases  of  flexion  remaining  un- 
uifected  and  unstained.  The  last  phalanx  of  the  little  finger  is  often 
held  in  extreme  flexion,  the  skin  of  the  left  hand  which  covers  the  back 
and  the  radial  side  of  the  index  finger  and  is  found  over  the  head  of  the 
second  metacarpal  bone  is  very  hard  and  callous,  showing  the  same  ap- 
])earance  at  the  extremity  of  the  palmar  face  of  the  thumb. 

Coachmen  and  drivers  nearly  always  present  a  distinct  spot  of  callous 
between  the  thumb  and  the  index  finger,  and  between  the  second  and 
third  and  third  and  fourth  fingers  of  the  two  hands.  The  first  site, 
however,  is  most  common. 

Shoemakers,  On  their  left  hands  where  the  thumb  and  index  finger 
liold  the  thread  the  soft  parts  are  broadened,  and  the  fold  which  separates 
the  second  from  the  third  phalanx  of  the  index  finger  is  cut  by  the  thread, 
presenting  a  deep  crevasse,  the  borders  of  which  are  hard  and  callous. 
On  the  thumb  of  the  right  hand  the  fleshy  substance  is  expanded  in  spat- 
ulous  form,  which  is  quite  broad  and  characteristic,  and  is  like  the  analo- 
gous deformation  met  with  among  glass-workers. 

A  still  more  characteristic  sign,  and  one  which  is  more  striking,  con- 
sists in  the  depression  of  the  nail  of  the  left  thumb,  which  is  considerably 
thickened,  hard,  and  at  its  free  border  is  dentated,  brittle,  crenated,  and 
sometimes  deeply  indented  by  sharp  cuts  from  the  awl.  This  aspect 
of  the  left  thumb  among  working  shoemakers  is  consistent,  and  reiedly 
characteristic.  There  is  a  certain  depression  of  chest,  so  that  the  sternum 
presents  a  distinct  concavity  which  is  very  sharply  circumscribed,  and 
not  accompanied  by  any  general  deformity  of  tiie  thorax  as  a  whole. 
The  hair-bulbs  of  the  skin  of  the  thighs  are  obliterated,  the  skin  is  often 
rough,  and  in  other  ways  shows  evidences  of  pressure  made  by  the  lap- 
board. 

Curriers  and  tanners  present  in  both  hands  a  great  breadth  of  fin^rs, 
particularly  at  their  base,  and  very  hard  and  prominent  folds,  which 
correspond  exactly  with  the  line  of  flexion  of  the  metacarpo-phalangeal 
articulations. 

The  hands  of  curriers  sometimes  present  a  deep  brown  discoloration, 
the  result  of  a  species  of  tanning  which  is  distinct ;  \1  the  spots  are  touched 
with  a  solution  of  prnssiate  of  potash  and  iron,  they  instantly  turn  a 
darker  color,  and  eventually  become  black. 

Dressmakers  and  seamstresses  present  a  familiar  appearance  which  is 
unmistakable,  consisting  of  a  hardening  of  the  index  finger  of  the  left 
hand,  which  is  pierced  by  numerous  needle-points  j  the  skin  is  rough, 
thick,  and  blackened.  It  is  true  that  these  traces  appear  in  many  pro- 
fessions. 

Workers  in  copper.  The  calloused  skin  of  these  workmen  may  be 
easily  removed  with  the  aid  of  a  bistoury.  The  sections  of  epidermis  of 
these  people  are  thickened,  and  the  nails  of  copper-workers  are  consider- 
ably thickened  at  the  edges.  If  the  detached  skin  and  clippings  of  nails 
be  put  into  boiling  nitric  acid  and  the  solution  subsequently  treated  by 
ammonia,  it  takes  a  beautiful  blue  color.  The  result  is  not  always  con- 
vincing. It  is  then  best  to  bum  the  debris  of  the  skin  in  a  platinum 
crucible  and  treat  the  residue  with  nitric  acid  and  ammonia.    This  result 
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was  obtained  even  in  a  workman  who  for  forty  days  had  not  worked, 
having  been  confined  in  a  hospital  There  are  exceptions^  however,  Viui 
the  process  is  generally  a  reliable  one. 

Boatmen  and  spafaring  men,  and  others  whose  occupation  cause's  them 
to  come  in  contact  ^nth  water  a  great  part  of  the  time,  present  a  certain 
softening  of  the  skin  wliich  varies  in  extent.  In  this  connection  Parent 
du  Chatelet  (Annales  tVHytjiene  et  Med,  Legale,  T.  iii.,  p.  245)  has  de^'ribed 
an  affection  which  is  designated  under  the  name  of  "  greuoniller  and 
consists  of  an  extreme  softening  of  the  skin,  with  actual  disintegration 
of  parts  which  are  in  constant  contact  with  water.  He  has  foimd  Ixith 
the  superior  and  inferior  extremities,  but  more  often  the  latter,  to  he  the 
seat  of  softening,  so  that  there  are  vast  tracks  and  crevasses  of  the  depth 
of  several  lines  between  the  gi'eat  toes  and  the  others.  It  is  not  rare  to 
observe  the  same  fissiu'es  in  the  palms  of  the  hands,  sometimes  associated 
with  redness  and  extreme  sensibility. 

Oilders.  Signs  which  indicate  the  effects  of  work  are  detei»ted  in 
young  workmen  at  the  end  of  five  or  six  months,  at  the  anterior  and 
internal  part  of  the  left  forearm,  where  a  considerable  callous  commences 
at  the  lower  edge  of  the  flexure  which  marks  the  separation  of  the  fore- 
arm and  the  hj-pothenar  eminence,  with  an  elevation  on  the  anterior 
part  of  the  forearm  to  the  height  of  five  centimeters,  and  of  considerable 
breadth.  There  are  other  marks  which  have  been  very  positively  con- 
nected with  this  trade  by  Du  Saidle,  and  consist  of  various  callosities 
which  are  produced  by  bumishing-tools. 

CUrks  and  those  who  write  extensively  present  a  dermal  hardening  at 
the  cubital  edge  of  the  little  finger  of  the  right  hand,  corresponding  to  the 
last  phalangeal  articulation,  which  is  in  the  form  of  a  com,  and  is  pro- 
duced by  the  constant  rubbing  and  pressure  of  the  finger  upon  the  paper. 
Sometimes  there  exists,  besides,  a  hardened  fold  at  the  extremity  of  the 
middle  finger  at  its  radial  side  at  the  point  where  it  comes  in  contact 
with  the  pen. 

Workers  in  artificial  flowers  present  a  characteristic  stigmata  between 
the  thumb  and  index  finger  of  the  left  hand. 

The  formation  of  bursro  in  various  situations  may  throw  some  Ught 
upon  the  occupation  or  mode  of  life  of  the  person  whose  identity  it  is 
desirable  to  establish.  Housemaids  and  others  who  kneel  a  great  deal 
present  local  prominences  which,  in  the  case  of  the  former,  have  been 
recognized  as  a  distinct  sm*gical  condition.  These  same  appearances  are 
not  uncommon  among  nuns,  priests,  and  religious  devotees  of  all  kinds. 


SKIN  LESIONS  AND  THEIR  RESULTS. 

Evidences  of  Cutaneous  or  Venereal  Disease. — The  skin  presents 
appearan(*es  which,  when  taken  alone,  do  not  always  afford  a  certain  means 
of  identification,  but  are  (M'casionally  extremely  suggestive  and  importanL 
No  weight,  except  tliat  wliich  belongs  to  a  fact  that  may  be  used  in  con- 
finnation,  cnn  hv  attaclied  to  the  existence  of  pitting  or  skin  lesions  whi<h 
are  permanent.  It  can  be  well  understood  how  the  mark  of  a  venereal 
sore  will  influence  the  features  of  a  case.  Many  of  the  lesions  of  tertiaiy 
syphilis  last  for  a  long  time,  if  they  are  not  permanent,  and  especially  is 
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this  the  case  where  bony  changes  have  occurred.  The  induration  of  the 
primary  sore  is  not  always  of  long  standing,  and  the  excavation  or  cica- 
trix left  by  a  "  soft  chancre  "  may  become  obliterated  in  a  comi)aratively 
short  space  of  time.  Ogston  refers  to  a  cicatrix  left  by  a  chancroid 
which  disappeared  in  an  unusually  short  period.  In  the  case  of  rape  re- 
ferred U)  by  this  writ^ir,  e\'idence  was  brought  forward  by  the  defense  to 
show  that,  in  the  female,  soft  chancres  comd  not  have  existed  after  the 
period  of  intercourse,  as  no  mark  of  their  previous  presence  was  visible 
about  the  genitals  of  the  prisoner  six  weeks  afterward.  His  testimony 
at  the  prosecution  was  that  he  and  another  physician  had  seen  them  at 
the  time  alleged.  He  was  later  the  more  confirmed  in  this  opinion,  from 
the  fact  that  in  a  subsequent  case  in  private  practice,  where  several  such 
chancres  were  met  with  and  treated  by  him,  all  trace  of  them  was  found 
to  have  disappeared  six  weeks  subsequently. 

Cicatrices. — The  duration  of  scars  has  been  questioned  upon  many 
occasions,  and  the  theory  naturally  suggests  itself  whether  a  scar  ever 
entirely  disappears.  Ogston  is  of  the  opinion  that  as  a  rule  "  all  scars 
resulting  from  wounds  and  cutaneous  diseases  which  involve  any  loss  of 
substance  are  indelible,  the  only  exception  that  can  be  made  being  in 
regard  to  trifling  punctured  wounds  where  but  little  \4olence  has  been 
done  to  the  skin  and  where  there  has  been  no  loss  of  substance." 

Before  going  further,  it  is  well  to  say  that  the  determination  of 
identification  by  means  of  a  scar  is  very  often  quite  unreliable,  unless 
the  cicatrix  be  of  a  pronounced  and  prominent  character.  In  a  large 
number  of  collected  cases  I  have  been  impressed  with  the  positiveness  of 
testimony  as  to  certain  body-marks,  and  in  many  instances  it  has  been 
found  that  innocent  persons  have  presented  the  scars  that  have  served 
to  fix  the  identification  in  the  minds  of  obstinate  witnesses.  The  follow- 
ing is  a  case  in  point : 

John  M.  Poyn,  a  Cincinnati  detective,  had  sworn  out  a  warrant  for 
the  arrest  of  W.  A.  Hedden,  of  Tacoma,  charging  him  with  having  de- 
frauded life  insurance  companies  out  of  over  $14,000.  He  was  arrested 
and  bailed,  and  his  examination  was  deferred  two  weeks,  in  order  that 
additional  evidence  might  be  secured  in  Buffalo,  where  the  alleged  frauds 
had  been  committed.  As  he  could  not  give  bonds  he  was  kept  in  jail 
for  over  a  month,  when  he  was  released.  He  had  been  taken  for  B.  A. 
Crandall,  who  in  1886  lived  in  Buffalo  and  had  an  insurance  on  his  life 
for  $14,000.  He  went  West,  and  in  that  year  it  was  reported  that  he 
had  committed  suicide.  The  evidence  of  such  suicide  was  so  strong  that 
the  companies  paid  the  dead  man's  relatives  in  full.  In  1887  Crandall 
had  been  seen  at  Los  Angeles,  and  the  fact  reported  to  the  insurance 
companies.  They  immediately  offered  a  combined  reward  of  $2000  for 
the  arrest  of  Crandall,  and  detectives  were  placed  on  his  track.  Detective 
Poyn  heard  that  Crandall  was  at  Tacoma,  went  there  and  saw  Hedden, 
whose  resemblance  to  Crandall  was  great.  He  got  acquainted  with  him, 
they  went  into  partnership,  and  established  a  land-locating  agency. 
Hodden's  height,  color  of  his  eyes,  be^rd,  his  size  and  weight  exactly 
coincided  with  Crandall's.  On  the  latter's  right  foot  was  a  scar  over 
four  inches  in  length,  the  result  of  a  wound  accidentally  inflicted  upon 
himsc»lf  with  an  ax  when  a  young  man.  In  order  to  find  out  whether 
Hedden  had  tliis  scar,  Poyn  proposed  that  they  should  rent  a  room  to- 
gether, to  which  Hedden  agreed.     The  first  night  when  the  latter  un- 
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dressed  the  detective  watched  his  room-mate,  and  discoyered  the  scar: 
the  following  day  a  warrant  was  secured  by  Poyn,  and  Hedden  was 
arrest<?d ;  and  now  more  positive  e\4denc^  was  needed  from  Buffalo,  aud 
the  telegraph  wires  were  kept  busy.  Hedden's  photograph  was  taken 
and  sent  to  Buffalo,  and  word  came  back  that  it  was  the  picture  of 
Crandall.  Hedden  asserted  his  innocence  vehemently  and  ivi>eatedly, 
and  said  that  he  o^Tied  a  farm  at  Lake  View,  near  Rochester,  ui>on  whieh 
his  family  were  li\4ng ;  and  two  or  three  Tacoma  people  of  prominenee 
became  interested  and  did  all  they  could  to  help  him.  It  subsequendy 
transpired  that  persons  who  knew  Crandall  saw  the  prisoner,  and  while 
admitting  that  the  resemblance  was  striking,  said  that  the  prisoner  was 
not  Crandall.  After  a  long  and  bitter  fight  Hedden  finally  got  his 
liberty. 

It  is  a  fact  that  nmst  be  patent  to  all  that  careful  examination  cxf  a 
large  number  of  scalps  will  reveal  the  presence  of  traces  of  long-forgot- 
ten injuries  which  have  escaped  ordinary  observation,  and  these  may  be 
discovered  for  the  fii'st  time  by  persons  anxious  to  find  something. 

The  Age  of  Cicatrices. — French  writers  have  tried  to  fix  with  more  or 
less  certainty  the  date  of  formation  of  a  cicatrix,  but  there  is  no  absolute 
way  of  determining  the  exact  time  of  the  wound  itself.  Much,  however, 
depends  upon  its  situation,  and  character  of  the  instrument  used,  and, 
after  all,  we  can  only  be  governed  by  the  general  rule  of  Casper,  that 
"  a  white  cicatrix  indicates  that  the  wound  is  not  recent.^  Occasionally 
it  is  possible  to  determine  the  existence  of  the  marks  of  a  former  soh- 
tion  of  continuity  by  vigorous  rubbing,  which  brings  the  blood  to  the 
surface. 

A  cicatrix  is  not  always  the  consequence  of  a  wound,  for  those  left 
by  a  very  sharp  instrument  may  heal  quickly  without  any  trace,  esjie- 
cially  if  antLseptic  precautions  have  been  taken ;  on  the  other  handL  if  no 
cicatrix  remains  to  mark  the  alleged  locality  of  a  bum  or  stab  of  any 
magnitude,  it  is  most  probable  that  none  has  been  made. 

Tattooing. — ^Very  often  the  identitj'^  of  a  suspected  person  may  l»e 
detennined  by  initials  or  inscriptions  which  have  reference  to  some  other 
person,  or  to  his  calling  or  preWous  life. 

According  to  Lombroso,  the  gi-eater  number  of  tattooed  criminals  are 
among  the  recedi\'Lsts  and  instinctive  criminals,  "  especially  those  who 
have  coniniittiMl  crimes  against  the  person."  Ellis  {The  CriminaJy  Lon- 
don, 1892,  p.  104)  says  that  **  the  fewest  are  found  among^  swindlers  and 
forgers,  the  most  intelligent  class  of  criminals." 

In  making  an  examination  it  will  be  found  that  among  women  of  easy 
virtue,  panli^asts,  and  tribades  the  designs  are  nearly  always  ol>scene.  but 
it  (tannot  ))e  dt^niod  that  tattooing  among  women  is  as  a  rule  very  rare. 
Alborghetti  found  that  40  of  100  children  at  the  reformatory  at  Turin 
were  tattooed,  which  was  not  the  case  ^vith  the  children  among  the  ordi- 
nary- ])opulation.  Greaves  (referred  to  by  EUis)  examined  555  tattooed 
])ersons  in  l)(^r})y  Prison ;  41  were  tattooed,  the  subjects  being  chiefly 
soldiers,  sailors,  and  miners. 

The  Question  of  Indelibility. — Considerable  controversy  has  taken 
])lace  regarding  the  indelibility  of  tattoo  marks.  Tardien,  whose  in- 
vestigations were  very  thorough  and  far-reaching,  believed  that  it  was 
possible  to  entirely  get  rid  of  extensive  tattoo  marks,  and  found  that  it 
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was  the  custom  for  criminals  in  French  prisons  to  resort  to  blisters, 
acids,  and  other  escharotics,  with  more  or  less  success.  It  would  appear 
from  his  investigations  that  deposits  of  India  ink  are  much  more  in- 
delible than  vermilion,  or  other  pigments,  but  even  they  would  occa- 
sionally disappear  without  any  systematic  attempt  at  removal.  A  French 
criminal  referred  to  by  Tardieu  effectually  removed  witliin  six  days  very 
extensive  marks  from  his  body  by  means  of  an  application  of  a  paste  of 
acetic  acid  and  lard,  and  afterward  they  were  rubbed  with  potash  and 
finally  with  dilute  hydrochloric  acid.  Tardieu,  who  experimented,  found 
that  if  the  paste  were  left  on  for  a  day  there  would  be  some  detachment 
of  the  cuticle,  and  that  if  the  potash  were  used  the  second  day,  and  the 
parts  rubbed  five  or  six  times,  such  application  would  be  followed  on  the 
third  day  by  the  formation  of  a  crust  which  finally  fell  off,  leaving  a 
partial  obliteration.  Successive  crusts,  which  were  undoubtedly  due  to 
a  more  or  less  deep  destruction,  were  removed,  and  at  last  it  was  found 
that  the  parts  beneath  were  without  any  remaining  pigment. 

Taylor,  on  the  other  hand,  is  of  the  opinion  that  deep  tattoo  marks 
cannot  be  effaced,  in  which  conclusion  he  is  opposed  by  the  writer  to 
whom  reference  has  just  been  made,  as  well  as  by  Casper  and  Hutin. 

Casper  found  that  out  of  37  persons  examined  the  marks  had  become 
effaced  in  6 ;  Hutin,  of  509  examined,  disappeared  in  47 )  Tardieu,  of  76 
examined,  effaced  in  3 — over  nine  percent,  of  the  whole.  In  the  famous 
Tichbome  trial,  evidence  was  given  that  both  Roger  Charles  Tichborne, 
the  heir,  and  the  man  called  Arthur  Orton  had  been  tattooed.  Now 
Tichbome's  tattoo  was  R.  C.  T.,  and  Arthur  Orton's  was  A.  O.  On  the 
arm  of  the  claimant  there  were  no  tattoo  marks  at  all,  but  there  were 
two  round  depressed  scars  on  the  left  wrist  about  the  size  of  a  shilling, 
and  suggestive  of  the  tattoo  marks  as  A.  O.  These  scars  had  evidently 
been  produced  by  escharotics.  Of  course  excision  of  tattooed  wounds  is 
an  easy  possibility. 

HANDWRITING. 

Identification  by  means  of  handwriting  is  largely  a  matter  of  com- 
parison and  natural  proof,  and  I  will  only  refer  to  it  briefly.  Attention, 
however,  must  be  called  to  the  peculiarities  of  style,  the  formation  of 
habits,  and  the  variation  of  chirography  under  different  circumstances. 
When  once  the  automatic  habit  of  writing  is  acquired,  there  is  usually 
very  little  difficulty  in  determining  by  comparison  the  correspondence  of 
<me  given  example  with  another ;  but  when  through  disease  the  volitional 
impulse  is  interrupted,  a  very  decided  change  occurs,  which  may  to  a 
certain  extent  confuse  the  examiner.  Mei'e  tremblings  need  not  be  con- 
sidered, but  through  mental  disease  or  certain  organic  nervous  affections 
a  very  material  change  in  style  and  letter  formation  is  a  familiar  feature ; 
among  the  sane,  sustained  efforts  at  deception  are  almost  impossible,  and 
different  parts  of  the  same  letter,  as  well  as  an  inspection  of  letters  writ- 
ten at  different  times,  will  reveal  peculiarities  which  are  the  result  of 
acquired  habit.  It  will  be  necessary  to  determine  sometimes  whether  a 
person  has  written  with  his  right  or  left  hand,  and  it  must  not  be  for- 
gotten that  it  is  possible,  as  we  know  in  the  cases  of  writer's  cramp,  for 
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persons  to  odiK'uto  thomselvos  to  write  with  the  unaffected  extreniity, 
the  result  lieing  ofti^ii  a  k^gible  and  clear  production  with  more  or  less 
ehaiijre  of  style. 


FINGER  AND   FOOT  IMPRESSIONS- 


For  the  estal)Iishnieiit  of  the  identity  of  a  criminal  a  oarrful 
nation  should  always  be  made  of  the  papei*s  handled,  window-panel^  tad 
(*hiua  and  ^lass  ornaments,  or,  in  fact,  any  other  object  which  mqri^ 
<;eive  an  impress  from  his  more  or  less  greasy  fingers,  at  the  pboe  of 
commission  of  the  ei-ime.  By  oblique  light  there  will  sometimes  htmk 
difficulty  in  finding  ii])on  the  polished  window-pane  a  faint  thongh  per- 
fect imprint,  which  can  aftei*wai*d  be  strengthened  and  made  the  flntaeet 
of  a  i)ermanent  record.  For  this  purpose  the  method  contrived  by  For- 
geot  (piil)licati()ns  of  the  Ltihoratoire  (V AnthropoloQie  Criminenej  of  Ljons), 
which  consists  in  the  application  of  common  ink  or  some  aqneous  pig- 
ment which  will  adhere  to  the  parts  that  ai*e  not  greasy,  may  be  tried: 
or  the  ghuss  may  l)e  subjected  to  the  vaiK)r  of  hydrofluoric  acid.  Porpeot 
has  shown  that  even  pieces  of  paper  which  have  been  touched  by  slightly 
greasy  hands  will  l^ear  the  imprint  of  the  fingers,  and  the  most  delicHt*^ 
markings  may  be  bronght  ont  after  tn»atment  with  ordinary  ink,  and 
these  used  a*  a  negative  with  good  results.  In  exceptional  case:$  the 
finger-marks  may  be  made  to  give  lithographic  impressions. 

Galton  (Fhujer  FnntSj  London,  1892)  refers  to  the  comparison  of  these 
markings  with  those  which  are  obtained  by  making  the  suspected  i)ers<»n 
press  his  thumb  and  fingers  uixm  transfer-paper,  the  impression  bt'injr 
subsequently  transfeiTcd  to  stone,  thus  correcting  Uie  impression,  wliirli 
should  be  revei'S(»d  if  direct  contact  were  made. 

The  value  of  finger  impressions  as  a  proof  of  identity  is  certainly  ime 
that  has  not  b(»en  over-exaggerattHi.  Galton  says :  "  So  far  as  the  pro]x>r- 
tions  of  the  patterns  go,  they  are  not  absolutely  fixe<l,  even  in  the  adult, 
inasmuch  as  they  change  with  the  shape  of  the  finger.  If  the  finger  is 
plumiHHl  out  or  (»ma(*iated,  or  variously  deformed  by  usage,  gout,  or  ag^^ 
the  pro])oi't.ions  of  the  pattern  will  vary  also.  Two  prints  of  the  same 
finger,  one  taken  before  and  the  other  after  an  inter\'al  of  many  years, 
cannot  ])e  expected  to  be  as  closely  alike  as  two  prints  similarly  nmd«* 
from  the  wime  woodcut.  They  are  far  from  satisfying  the  shrewd  tt^t 
of  the  stereoscope,  which  shows  if  there  has  been  an  alteration  even  of  a 
letter  in  two  otherwise  dui)licat(»,  i)ages  of  print.  The  mea>;ui*emeut.<i  van* 
at  diifiTent  periods,  even  in  the  adult,  just  as  much  if  not  more  than  his 
height,  span,  and  the  length  of  his  several  limbs.  On  the  other  hand, 
the  numerous  bifurcations,  origins,  islands,  and  inclosun.*s  in  the  ridges 
that  coni])ose  the  patt(»rn  are  proved  to  be  almost  Ifptfond  chanfje.  A  com- 
parison is  made  between  the  patteni  on  a  finger  and  one  on  a  pie<*e  of 
lace;  the  latter  may  be  stretched  or  shrunk  as  a  whole,  but  the  threads 
of  whi(»h  it  is  mad(*  retain  their  respective  peculiarities.  The  evidence 
on  which  these  conelusions  are  fomuhnl  is  considerable,  and  almost  wholly 
derived  from  the  colh'ctions  made  by  Sir  W.  Herschel,  who  most  kindly 
placed  them  at  my  disposal.  They  refer  to  one  or  more  fingers,  and  in 
a  few  instances  to  the  whole  hand,  of  fifteen  persons.    The  inter\'als  l)e- 
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fore  and  after  which  the  prints  were  taken  amonut  in  some  cases  to 
thirty  years.     Some  of  them  reach  from  babyhood  to  boyhood,  some 
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fniiii  childliond  to  youth,  soioe  from  yotith  to  a^lvanced  middle  age,  one 
from  middle  life  to  incipient  old  age,  Tliese  fonr  stages  nearly  include 
the  whole  of  tlie  ordinary  hfe  of  inau.  I  have  compared  altogether  some 
700  i>oiiits  of  reference  in  tliese  couplets  of  impressions,  and  only  found 
a  single  instance  of  discordance,  in  which  a  ridge 
that  was  cleft  in  a  child  became  united  in  later 
years.  Photographic  enlai^ments  are  given  in 
illustration,  which  include  between  thein  a  total 
of  157  pairs  of  points  of  reference,  all  hearing  dis- 
tinctive numerals  to  faeilitate  comparison  and  to 
pritve  their  unchangeahlcness.  Reference  is  made  , 
to  another  illiistral^  pubheation  of  mine,  which 
raises  the  total  number  of  ]>oiuts  compared  to  389, 
all  of  which  were  successful,  with  the  single  excep- 
tion above  mentioned.  Tljc  fact  of  an  almost  com- 
plete persistence  in  tlie  peculiarities  of  the  ridges 
from  birth  to  death  may  now  be  considered  as  de- 
termined. They  existed  before  birth,  and  they  per- 
sist after  death,  until  effaced  by  decomposition." 

A  definite  and  constant  series  of  patterns  is 
found.  (See  Fig.  ^9.)  These  consist  of  ridges  and 
depressions,  and  the  last  ph^anx  of  the  thumb  con- 
tains in  its  space  between  the  parallel  ridges  "  a 
compact  little  system  of  it«  own,  variously  curved 
and  whorled,  Ijeing  a  fictitious  resemblance  to  an 
eddy  Wtween  two  currents."     (See  Fig.  40.) 

tialton  gives  examples  to  show  how  the  outlining  is  performed,  and 
some  of  the  patterns  which  are  characteristic.     He  says ;  "  Outlines  fall 
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for  the  most  i)art  into  nine  distinct  genera,  confined  by  the  relative  direc- 
tion of  the  divergent  ridges  that  inclose  them,"  He  divides  his  classifi. 
cation  with  reference  to  Sie  existence  of  arches,  loops,  and  whork.  "In 
the  arches  there  is  no  pattern,  strictly  speaking,  for  there  ii;  no  inter- 
space ;  the  need  of  it  being  avoided  by  a  successive  and  remilar  bmatl- 
ening  out  of  the  ridges  as  they  cross  the  bulb  of  the  finger.  In  loops  the 
interspace  is  filled  with  a  system  of  ridges  that  bends  back  npon  itself,  in 
which  no  ridge  turns  through  a  complete  circle.  Whorls  contain  all  case« 
in  which  at  least  one  ridge  turns  tlirough  a  complete  circle,  and  they  in- 
clude certain  double  patterns  which  have  a  whorled  api>earance.'' 

I  append  one  of  his  plates,  which  has  been  reproduced  by  Testut, 
which  may  serve  as  a  guide  for  examination. 

THE  SIGNIFICANCE  OP  FOOTPRINTS. 

Sometimes  footprints  are  the  only  traces  left  by  a  murderer,  and  will 
alone  lead  to  the  identity  of  the  assassin.  Much  attention  has  been  paid 
especially  by  Ogston,  to  the  impressions  that  are  often  found  in  the  soil 
near  the  place  where  the  deed  has  been  committed.  Putting  out  of  the 
question  certain  scars  and  other  peculiarities  that  may  be  subsequently 
compared  with  the  foot  of  the  suspected  person,  and  devoting  more  atten- 
tion to  the  footmark  itself,  we  may  assume  that,  according  to  Mascar  and 


Fig.  41. 


tnost  others,  the  print  in  the  groimd  is  smaller  than  the  foot  which  made 
it.  Tliis  is  iu  variance  with  the  popular  idea  that  the  impression  in  the 
eround  is  equal  if  not  larger  than  the  foot  that  made  it,  and  Canssi 
holds  to  this  \4ew  that  the  impression  is  usually  larger.  It  has  been 
shown  that  the  action  of  the  individual  can  be  somewhat  determined — 
that  is  to  say,  whether  he  was  standing,  walking,  or  miming — from  the 
depth  and  extent  of  the  marks. 
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Fig.  41  represents  the  method  adopted  by  Causs^  (Anndles  d^Hygiene 
Ptiblique  et  de  MMecine  Ugah^  2d  series,  vol.  i.,  1854)  for  the  purpose  of 
identifying  the  footprints  of  incriminated  persons.  The  line  ABi&  drawn 
between  the  internal  part  of  the  curve  of  the  heel  and  the  prominent 
point  at  the  metatarso-phalangeal  articulation.  This  line  is  divided  b^ 
others  equidistant  at  right  an^es  from  the  first,  leaving  a  number  of  divi- 
sions which  serve  as  guides  for  measurement  and  for  tracing  the  internal 
border  of  the  footprints.  It  will  be  seen  by  Fig.  41  the  variations  that 
may  take  place  under  different  circumstances,  and  this  may  be  con- 
sidered in  every  way  to  be  a  safe  and  certain  guide,  unless  the  bottom 
of  the  foot  is  so  smeared  with  blood  as  to  prevent  the  recognition  of  its 
contour. 

It  is  often  of  the  utmost  importance  that  a  mold  should  be  taken  of 
the  footprints,  and  when  one  is  found  that  is  the  most  satisfactory,  the 
method  of  Hougilon  may  be  resorted  to.  This  consists  in  heating  the 
impressed  ground  to  220°  F.,  or  more,  which  may  be  done  by  holding 
over  it  a  shallow  pan  containing  burning  charcoal,  or  more  quickly  and 
simply  by  the  use  of  a  painter's  benzine  lamp,  and  then  dusting  the 
heated  impression  with  ground  paraffine.  When  the  soil  is  cool  the 
paraffine  may  be  removed  for  a  mold  of  plaster  of  Paris,  or  electro-metal- 
lurgical reproduction. 

RIGHT-  AND  LEFT-HANDEDNESS. 

A  consideration  to  be  regarded  is  the  question  of  right-  or  left-hand- 
edness ;  the  movements  of  tibe  suspected  individual  should  therefore  be 
closely  watched.  The  degree  and  situation  of  a  possible  asymmetry 
should  be  determined,  and  his  boot-heels  inspect'Cd — in  fact,  it  is  always 
wise  to  closely  examine  the  clothing  of  a  prisoner  with  reference  to  its 
condition,  fit,  and  newness.  A  trap  into  which  the  prisoner  unwarily 
falls  may  be  arranged  by  asking  him  suddenly  to  hold  up  his  right  or  Uft 
hand,  and  he  will  usually  not  consider  the  result.  A  case  is  referred  to 
in  which  Sir  Astley  Cooper  was  called  as  a  witness  where  the  prisoner 
was  pressed  to  admit  that  he  was  left-handed,  but  denied  the  accusation. 
''When  called  upon,  however,  to  plead  to  the  indictment,  he  uncon- 
sciously held  up  his  left  hand.'' 


.     GENERAL  SUGGESTIONS  AS  TO  EXAMINATIONS. 

The  conduct  of  the  examination  of  a  suspected  person  should  be 
borough  and  painstaking.  The  memory  of  past  occurrences  should  be 
investigated  and  the  consistency  of  answers  noted.  His  body  should  be 
carefully  gone  over,  and,  if  possible,  an  outline  figure  should  be  provided 
upon  which  the  location  of  body-marks  are  noted,  with  measurements 
and  explanatory  text.  Not  only  is  every  external  part  to  be  inspected, 
biit  evidences  of  mutilation  or  disease  alteration  should  be  looked  for, 
and  the  presence  of  artificial  pigments,  powder  grains,  tattooing,  the 
scars  of  venereal  and  other  sores  recognized.  The  teeth  must  be  sep- 
aratdy  looked  at,  and  their  appearance,  condition,  and  the  fact  recorded 
whether  and  how  they  are  filled. 
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If  possible,  a  photograph  is  to  l^e  secured,  and  it  is  best  to  hav.' 
two,  one  of  tlie  full  face  and  the  other  of  the  pi-ofile.  The  photographirr 
should  carefully  avoid  any  sources  of  distortion  j  lighting  the  face  uni- 
fonnly,  and  avoidiujLT  the  foi-ward  projection  of  the  upper  or  lower  half. 
If  there  Im^  any  bodily  i)eculianties,  or  ext4>n8ive  tattooing,  a  photographic 
representation  should  l^e  made.  As  a  rule,  old  photograpns,  cardesdy 
taken,  are  not  of  much  use,  and  aiv  often  uni-eliable  for  positive  identifl- 
cation.  I  have  seen  tliive  picttures  of  one  New  York  criminal  taken  at 
diffeivnt  times,  l)ut  all  durinjr  a  criminal  career  of  adiilt  life,  which  are 
utterly  dissimilar.  At  the  I^refe(*tuiv  in  Paris,  although  photogranhs 
accompany  the  identification  cartls,  verj'  little  value  is  placed  upon  their 
help  exci^pt  as  an  auxiliaiT  aid. 

In  these  days  of  ])i*o^ress,  (*riminal  registry'  is  becoming  so  genenl 
that  some  notice  shouhl  be  made  of  the  admirable  work  of  Bertillon. 

M.  Alphonse  Bei'tillon  has  invented  an  admirable  system,  which  hat 
been  adopted  by  th(»  French  (Tovemment  and  has  found  its  way  to  this 
country,  bein^  in  vojrne  in  Boston  and  Chicago,  and  may  serve  to  fix  the 
identity  of  criminals  coming  from  these  pla<;es,  although  it  is  not  prac- 
ticed as  svstemati(*allv  as  in  France.  In  ten  vears  he  has  made  measui^ 
nients  of  no  less  than  100,000  criminals,  presenang  the  results  and  dasai- 
fying  them  so  that  it  is  possible  to  iv<*curately  Iiit  upon  the  reqniivd 
des(*ription  of  any  sus]>ected  person,  and  I  have  myself  seen  haliitiial 
criminals  or  recedivists  positively  identified  at  the  Prefecture  after  a  fpw 
minutes'  search. 

It  is  BeitilJon's  methml  to  ta])ulate  the  measurements,  together  with 
a  description  of  ceitain  physical  appearances,  and  a  front  and  praflle 
photograph,  which  are  recorded  upon  a  card  which  is  filed  away  widi 
others  within  easy  reach. 

There  are  four  chief  measurements:  (1)  the  head  leng^ ;  (2)  the  head 
breadth ;  (3)  the  middle-finger  length ;  and  (4)  the  foot  lengtJi — ^the  meas- 
urements of  these  parts  lK»ing  found  to  be  more  constant  than  others. 

These  four  are  still  further  subdivided  into  "small,^  "  medium,'' and 
"  large,"  so  that  tlu^i-e  are  in  all  eighty-one  principal  headings  which  may 
in(»lude  the  case  of  the  particular  prisoner.  Tliere  are  still  further  snb- 
divisions  of  these  ])rimary  headings,  the  same  triplex  classification  being 
earned  out.  The  height  of  the  tnnik  is  made  the  basis  of  one  di\ision, 
while  X\\b  ear  measurements  are  recorded  so  that  its  length  and  breadth 
arc  taken,  the  height,  the  sj)an,  and  (*ul)it  forming  others.  The  color  of 
the  eye  is  determined,  and  is  classified  under  seven  headings,  and  finally 
th(»  records  ai*e  gi'oujied  and  subdiviiled,  and  upon  each  body-marks  ud 
special  appearances  are  detailed. 

BertiUon's  classification  of  appearances  presented  by  the  ear  indudea 
the  variations  })rcsented  in  Fig.  GO.  He  also  refers  to  the  conflgiuntion  of 
the  nose  and  the  (characteristics  of  the  forehead,  and  these  are  portrayed 
in  Figs.  42-59.  A<*c(>rding  to  this  investigator  the  ear  undergoes  veiy 
little  change.  (*ont(»rted  and  swollen  ears  often  indicate  the  existence  (tf 
pre\'ious  insanity. 

It  (^an  be  seen  that  numerous  classifications  are  possible,  and  it  ia 
comparatively  t»asy  to  nearly  api)roximate  the  exact  description  of  any 
particular  person. 

Tlie  possil)ilities  of  this  admirable  system  are  unlimited,  and  doubtless 
when  insurance  comi)anies  subject  their  applicants  to  some  general  form 
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of  measTirement  at  the  time  of  taking  policies,  there  will  be  no  likelihood 
of  conspiracies  for  the  purpose  of  illegally  obtaining  premiums. 

Drs.  Smart  and  Greenleaf,  of  the  Medical  Department  of  the  United 
States  Array,  have  adopted  a  system  which  has  its  advantages,  although 
it  is  less  reliable  than  the  Bertillon  system. 


f^r^. 


Open.  Medium.       Adherent. 

Onter  Border  of  the  Ear. 


•    •     •        •    !  I     1     »      .-•"S  ■     •     /     .•    » 

\\  V   /  •.  \  I  ;    \       :  :  *  •■    * 

v\^  ^'^^  \vr>:i 


Rectilinear.  Medium.    Indented. 
Profile  of  Antitra^niB. 


..•••••V 


I  '•      J'/ 


M 


Square.  Medium.        Qulf-llke. 

Exterior  Contour  of  Lobe. 


Complete.       Medium.       Separate. 
Adherence  of  Lobe  to  Cheek.        • 


Fig.  60.— Some  Classifications  of  the  Form  of  the  Ear.    (Bertillon.) 


According  to  Smart  and  Greenleaf ,  desertions  from  the  United  States 
army  are  believed  to  greatly  exceed  deserters  who  are  apt  to  repeat  their 
offense.  It  is  believed  to  be  possible  to  detect  such  "repeaters"  if  the 
body-marks  of  all  recruits  are  i-ecorded,  if  all  deserters  are  recorded,  and 
if  all  recruits  are  compared  with  previous  deserters.  In  like  manner  men 
discharged  for  cause  should  be  excluded  from  reentry.  The  originators 
of  this  plan  do  not  believe  in  the  value  of  Bertillon's  method  before 
courts-martial,  because  of  possible  inaccuracies  and  allowable  errors,  but 
only  as  a  confirmatory  proof  when  following  coincident  indelible  marks, 
when  height,  age,  and  hair  fairly  correspond.  In  other  words,  Bertillon's 
collateral  evidence  is  practically  primarj'-  evidence.  Smart  and  Greenleaf 
use  for  each  man  an  outline-figure  card,  giving  anterior  and  posterior 
surfaces,  divided  by  dotted  lines  into  regions,  which  are  filed  alphabet- 
ically at  the  Surgeon-Generars  office  at  Washington.  As  a  man  goes  out 
for  cause,  or  deserts,  his  card  is  filed  separately,  and  the  cards  of  recruits 
are  compared  with  the  last  file. 

"  To  make  this  comparison,  a  register  in  two  volumes  is  opened,  one 
for  light-eyed  and  one  for  dark-eyed  men.  Each  is  subdivided  into  a 
fair  number  of  pages,  according  to  height  of  entrance,  and  each  page  is 
ruled  in  columns  for  body  regions.  Tattooed  and  non-tattooed  men  of 
similar  height  and  eyes  are  entered  on  opposite  pages.  Recruits  without 
tattoos  are  not  compared  with  deserters  with  tattoos ;  but  recruits  with 
tattoos  are  compared  with  both  classes.  On  the  register,  S.,  T.,  B.,  M., 
etc.,  are  used  as  abbreviations  for  scar,  tattoo,  birth-mark,  mole,  etc.  One 
inch  each  side  of  recorded  height  allowed  for  variation  or  defective  meas- 
urement. When  probability  of  identity  appears,  the  original  card  is  used 
for  comparison." 
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It  would  seem,  to  the  world  of  to-day,  a  strange,  if  not  incredible, 
notion  that  there  was  a  stage  in  the  growth  of  law  when  personal  iden- 
tity was  a  problem  of  very  limited  concern.  Yet  it  was  so.  That  prob- 
lem  has  not  always  existed  to  tax  the  energies  of  litigants  and  to  per- 
plex the  minds  of  courts.  Only  with  the  gradual  development  of  law 
has  it  emerged  as  a  legal  concept  of  permanent  and  paramount  impor- 
tance. It  is  a  concept  that  had  but  little  place  in  the  most  primitive  stages 
of  le^  growth,  for  the  identity  of  the  individual  was  absorbed  in  the 
identity  of  the  tribe.  Vengeance,  to  be  sure,  was  not  unknown ;  vengeance, 
prompt  and  sharp  and  merciless,  was  exercised  then  as  now ;  yet  it  was  ven- 
geance not  merely  on  the  perpetrator  of  the  deed,  but  on  his  kinsmen, 
his  family,  his  clan.  There  was  no  thought  of  this  as  a  punishment 
vicarious  in  its  nature.  It  did  not  present  itself  to  those  ages  in  such  a 
li^t.  The  individual  had  no  life  apart  from  his  dan ;  he  had  no  legal 
status  except  beneath  its  sheltering  care ;  and  a  sense  of  solidarity,  un- 
known to  future  times,  made  each  the  agent  of  the  other  and  each  the 
guardian  of  alL* 

It  is  a  slow  and  in  many  ways  a  curious  history  that  marks  the  rise 
of  this  concept  of  personal  identity  from  its  crude  beginnings  to  the 
commanding  position  which  it  holds  to-day.  There  seems,  indeed,  to 
have  been  a  sort  of  intermediate  stage  where  the  identity  of  the  offend- 
ing person  was  confused  with  the  identity  of  the  instrument  through 
which  the  offense  was  perpetrated.  It  must  be  borne  in  mind  through- 
out that  the  unit  of  society  in  primitive  times  is  not  the  individual,  but 
the  family  or  clan.t  Community  of  property,  or  rather  perhaps  the 
absence  of  any  definite  notion  of  property  at  all,  tended  still  further  to 
subtract  from  the  individual's  importance  as  the  bearer  of  rights  or  the 
subject  of  duties.  And  so  it  is  that  private  wrongs  were  wont  to  en- 
gender as  their  consequences,  not  merely  private  vengeance  upon  the 
offender,  but  vengeance  upon  his  clan.  The  personality  of  the  individual 
was  merged  in  the  personality  of  his  tribe.  The  seardi  after  the  identi^ 
of  the  offender  was  forgotten  in  the  pursuit  of  the  clan  from  which  his 
station  in  the  community  was  derived.  And  so  we  find  that  the  first 
dim  awakening  of  a  sense  that  the  individual  offender  should  bear  the 

*  H.  8.  Maine,  Jncient  LatCf  p.  122. 
t  Ibid,,  pp.  121,  178. 
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burden  of  his  own  guilt  was  due  to  the  desire  of  the  clan  to  avert  from 
itself,  and  to  cast  upon  its  guilty  member,  the  consequences  of  his  crime.* 
By  yielding  up  the  offender  to  the  vengeance  of  his  accuser,  or  perhaps 
by  sacrificing  him  to  the  anger  of  the  gods,  the  family  purged  itself  of 
blame.  It  was  felt  that  the  wrong  of  the  offender  was  the  wrong  of  the 
clan.  It  was  felt  that  the  accuser  might  fairly  exact  reparation  of 
the  clan.  It  was  felt  that  the  divdne  indignation  would  justly  be  visited 
on  tiie  clan ;  and  the  first  trace  of  a  weakened  sense  of  tribal  solidarity, 
the  first  trace  of  a  growing  notion  of  individual  responsibility,  the  firit 
trace  of  a  distinct  recognition  of  personal  identity  as  a  permanent  legal 
concept,  may  be  found  in  the  effort  to  absolve  tiie  tribe,  to  cleanse  the 
community,  from  the  crime  and  the  taint  of  its  guilty  member. 

And  yet  even  here  tiie  effort  was  not  so  much  to  insure  the  punishment 
of  the  real  offender  as  to  insure  the  punishment  of  somebody.  It  was 
not  so  much  an  effort  to  fasten  the  crime  upon  the  guilty  wrong-doer  as 
to  save  and  purify  the  clan  fi'om  the  threatened  vengeance  of  men  or  of 
the  gods.  It  was  an  effort  to  preserve  intact  that  corporate  personality 
in  which  the  identity  of  the  individual  was  deemed  to  have  been  merged. 
The  controUing  necessity  was  that  the  tribe  should  be  purified ;  and  the 
divine  power  might  well  be  trusted  to  single  out  for  destruction  no  other 
but  the  true  offender.  The  traces  of  this  notion  may  be  seen  in  the 
ordeal,  which  once  formed  a  part  of  the  judicial  system  of  every  people, 
whether  of  the  East  or  West,  and  which  in  its  essence  "  was  a  passive 
appeal  to  the  power  of  natiu*e  as  the  voice  of  God."  t  In  England,  even 
in  the  twelfth  century,  an  accusation  by  the  body  of  the  countrv,  preferred 
on  common  fame  or  general  suspicion,  was  "  practically  equivalent  to  a 
conviction,  subject  to  the  chance  of  the  favorable  termination  of  the 
ordeal  by  water."  If  the  ordeal  failed,  the  accused  person  lost  his  foot 
and  his  hand.  If  it  chanced  to  succeed,  he  was  nevertheless  banished. 
Accusation  was  thus  equivalent  to  banishment  at  least,  and  the  sunival 
of  the  ordeal  only  mitigated  the  punishment  of  the  suspected  criniinal4 

That  old  notion  of  the  potency  of  certain  tests  to  indicate  the  divine 
judgment  as  to  the  identity  of  an  offender  lived  on,  indeed^  for  genera- 
tions to  come,  and  under  the  most  divergent  forms  of  law.  Some  of  us 
may  recall  the  account  that  is  given  by  Mr.  Lowell  of  the  trials  for 
witchcraft  among  our  ancestors  of  two  centuries  ago.§  It  was  suggested 
that  no  witch  could  repeat  the  Lord's  Prayer,  and  the  court  directed  that 
the  test  be  made,  but  informed  the  jury  that  they  were  not  in  the  least 
measure  to  regai'd  it,  "because  it  was  not  legal  evidence.'*  The  days 
of  the  old  ordeal  had  not  been  yet  forgotten.  The  assumption  that  the 
minds  of  the  jurors,  abstracting  from  the  case  every  item  of  irrelevant 
proof,  would  be  swayed  solely  by  the  directions  of  the  court,  strikes  us 
to-day  as  grimly  grotesque  in  its  hypocrisy ;  yet  perhaps  it  is  not  neces- 
sary that  we  should  turn  to  the  records  of  a  bygone  age  to  meet  with 
parallel  instances  of  the  l)lindness  of  the  law. 

It  was  a  step  in  advance  of  the  old  trial  by  combat  when  the  law  re- 
quired proof,  though  of  an  arbitrary  and  illogical  kind,  as  to  the  identity 

*  Lightwood,  The  Nature  of  Positive  Law,  p.  163. 
t  George  Neilson,  Trial  hy  Combat,  p.  1. 

t  1  Stephen,  Hist.  Grim.  Law  of  England,  252 ;  Assize  of  Northampton,  A.D.  1176, 
StubW  Charters,  145-150;  Hurtado  vs.  Calif arnia,  110  U.  S.  616,  530. 
J  J.  R.  Lowell,  Among  My  Books j  vol.  i.,  p.  104, 
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of  the  person  accused  of  crime.  For  a  long  time  it  indulged  in  certain 
presumptions  of  guilt  which  it  treated  as  conclusive,  and  which  no  evi- 
dence would  be  permitted  to  rebut.  A  man,  for  example,  who  was  found 
standing  over  a  dead  body  with  a  bloody  knife  in  his  hand  was  deemed 
estopped  from  denying  the  charge  of  murder.  The  inmates  of  a  house 
in  which  a  man  had  been  found  murdered  in  the  night,  if  they  had  raised 
no  hue  and  cry,  and  could  show  no  wounds  or  other  marks  of  violence 
sustained  in  defending  the  dead  man  from  his  assassin,  were  conclusively 
presumed  to  have  caused  his  death.*  But  even  these  presumptions, 
crude  as  they  are,  marked  a  certain  advance  in  the  growth  of  legal 
thought.  The  circumstances  from  which  guilt  was  inferred  had  a  certain 
probative  force — not  that  conclusive  force  which  was  ascribed  to  them, 
but  still  a  certain  force  as  tending  toward  the  conclusion  of  a  defendant's 
guilt.  They  were  steps  in  the  direction  of  requiring  proof  oi  the  identity, 
of  the  offender,  even  though  the  proof  was  weak,  and  the  inference  of 
guilt  that  was  drawn  from  it  unauthorized.  The  necessity  that  punish- 
ment should  be  visited  on  the  real  offender — the  necessity,  too,  that  some- 
thing more  than  chance  should  determine  who  the  offender  was — that  ne- 
cessity had  at  last  made  itself  manifest  to  the  consciousness  of  the  race. 

It  should  be  noted,  indeed,  that  when  the  clan  had  been,  as  it  were, 
resolved  into  its  elements,  and  individual  identity  had  become  a  familiar 
concept  of  the  law,  the  concept  was  applied  with  a  simplicity,  a  rigor,  and 
a  literalness  which  are  unknown  to  later  days.  Back  of  the  mere  instru- 
ment by  which  a  wrong  is  done,  developed  systems  of  law  look  to  the 
intelligent  agent  by  whom  the  instrument  is  directed.  Primitive  law, 
however,  knows  no  such  distinction,  t  It  recognizes  a  guilt  in  slaves,  in 
animals,  even  in  lifeless  things.  It  yields  up  to  the  accuser  the  tree 
which  has  fallen  on  him,  the  sword  which  has  wounded  him,  the  beast 
which  has  trampled  on  him.  They  are  his,  to  satisfy  his  vengeance  upon 
them ;  they  are  given  up  to  destruction ;  it  is  the  wxtcB  deditio.X 

And  so  we  may  say,  I  think,  that  the  problem  of  identity  in  early  law 
is  a  problem  of  physical  rather  than  personal  identity.  It  is  a  search 
after  the  hand  that  did  the  wrong ;  it  is  not  a  search  for  the  mind  that 
willed  it.  In  all  this,  early  law  is  but  true  to  its  vindictive  origin.  "  All 
the  law  in  the  world  has,"  in  the  words  of  Ihering,§  "  been  obtained  by 
strife ;"  and  the  passion  of  revenge,  satisfying  itself  even  upon  inanimat>e 
things,  has  been  the  final  source  and  sanction  of  the  peace  and  the  order 
of  the  world.  But  the  truth  which  I  desire  to  enforce  is  that  the  problem 
of  personal  identity  as  it  presents  itself  to-day  is  a  problem  which  has  an 
historic  past  and  which  has  met  with  different  answers  at  different  stages 
in  the  growth  of  law.  The  gradual  recognition  of  the  truth  that  the  law 
must  regard  the  intelligent  agent  rather  than  the  passive  instrument  and 
the  gradual  demolition  of  arbitrary  presumptions  have  been  the  work  of 
centuries  of  legal  progress.  H  it  be  possible  to-day  to  treat  questions 
of  identity  by  the  methods,  for  the  most  part,  of  a  rational  logic*,  it  must 
not  be  forgotten  that  the  problem  was  once  a  very  different  problem,  and 
the  mode  of  its  solution  a  very  different  mode. 

*  Forsyth,  Trial  htf  Jury^  p.  167.     Bracton,  lib.  iii.,  c.  18. 
t  O.  W.  Holmep,  Jr.,  The  Common  Law,  p.  10. 
t  IhhL,  p.  19. 

^  Ihering,  The  Struggle  for  Law,  p.  1 ;  and  see  O.  W.  Holmes,  Jr.,  The  Common 
Law,  p.  2. 
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Adequately  to  present  the  possible  phases  in  which  the  question  of 
identity  may  arise  before  a  court,  and  the  possible  means  by  whi<.*h  that 
question  can  be  solved,  would  be  to  catalogue  all  the  conceivable  iustanoes 
in  which  the  presence  or  absence  of  a  given  fact  may  be  deemed  to  cfm- 
firm  or  to  weaken  the  hypotliesis  of  the  identity  of  two  given  indiWdiiaL>. 
Far  as  we  have  gone  of  recent  years  in  basing  our  law  of  evidence  uptm 
the  canons  of  inductive  logic,  a  siir\'ey  of  the  decisions  on  this  topic 
must  leave  one  impressed  witli  the  belief  that  problems  of  evidence  may, 
indeed,  be  j)roblem8  of  logic,  but  they  must  always  be  something  more 
as  well.  "  The  life  of  the  law,"  •  it  has  been  truly  said,  "  has  not  betn 
logic ;  it  has  been  experience  f  and  experience  in  last  analysis  is  the  final 
test  of  the  validity  of  proof.  We  cannot  divorce  the  rules  of  law  from 
the  life,  the  emotions,  and  the  history  of  men.  We  cannot  explain  the 
CAUsal  relation  which  we  feel  to  exist  between  two  phenomena  except  by 
reference  to  the  experience  of  the  race  that  the  two  nave  in  practice  been 
found  combined.  We  cannot  give  an  intelligible  explanation  of  the  com- 
pelling force  exercised  by  a  given  circumstance  upon  our  minds  exoept 
by  our  knowledge  that  in  the  ordinary  course  of  events,  in  the  ordinanr 
life  of  the  race,  in  the  ordinary  experience  of  mankind,  a  given  circum- 
stance is  wont  to  accompany  another,  and  so  in  the  language  of  the  law 
is  deemed  to  prove  it.  The  content  of  all  rule*  of  evidence  is  given  by 
experience ;  and  logic  can  never  do  more  than  to  classify,  and  perha{» 
to  limit  or  restrain  them. 

We  shall  feel  this,  I  think,  if  we  attempt  to  give  anv  strictly  logical 
explanation  of  the  decisions  which  illustrate  this  problem  of  personal 
identity.  We  shall  feel  that  the  content  of  the  rule  of  evidence  is  so 
dependent  on  experience  that  it  resists  our  efforts  to  formulate  it  as  a 
rule  of  orderly,  coherent  thought.  And  the  question  is  further  compU- 
cated  by  the  fact  that  personal  identity  is  itself  a  symbolic  term ;  that 
identitv  is  known  Vq  us  onlv  bv  its  external  manifestations,  and  vet  is 
felt  to  be  something  SBjjarate  and  distinct  from  those  manifestations  by 
which  it  is  i*evealed. 

To  any  one  but  to  a  man^Srsmii  self,  his  identity  may  be  said  to  be  a 
complex  notion  in  which  his  phy^iQal  and  mental  trait-s,  and  his  past  his- 
tory' and  experiences  in  so  far  as  th^j^are  known,  may  be  deemed  to  be 
the  j)red()minant  elements.  It  is  mamf^t,  therefore,  that  as  identity 
can  be  known  to  us  only  as  a  man's  quaut^s  or  experiences  are  known 
to  us,  proof  of  any  element  that  goes  to  mjU^Su^ou;  notion  of  identity 
will,  in  this  connection,  be  material  and  relevant.  iK  the  identity  of  a 
person,  either  ^rith  some  one  known  to  us  in  time  pitet  or  with  the  per- 
petrator of  a  given  deed,  be  a  fact  in  issue,  it  will  accordingly  be  per- 
iissil)le  to  prove : 

{(i)  Any  faet  that  sliows  the  coincidence  (or  the  contrary)  of  the  gen- 
eral appearance  of  tlu*  i>ne  with  that  of  the  other. 

(/>)  Any  fact  that  shows  the  coincidence  (or  the  contrary-)  of  the  physi- 
cal j)eculiarities  of  the  one  with  those  of  the  other. 

((•)  Any  fact  that  shows  the  coincidence  (or  the  contrary)  of  the  mental 
p(H»uliarities  of  the  one  with  those  of  the  other. 

{d)  Any  fact  that  shows  the  coincidence  (or  the  contrary)  of  the  lus- 
ton'  or  experiences  of  the  one  >rith  those  of  the  other. 

•  O.  W.  Holmes,  Jr.,  The  Common  Law,  p.  1. 
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{e)  Any  fact  that  in  the  ordinary  course  of  events  renders  it  probable 
that  the  person  before  the  court  is  the  person  by  whom  an  act  in  issue 
has  been  perpetrated ;  and  all  facts  that  would  in  common  experience 
precede  or  that  would  in  common  experience  follow  the  act  in  issue,  such 


as  motive,  preparation,  or  the  possession  of  the  fruits  of  crime,  are,  within     / 
the  meaning  of  this  principle,  to  be  deemed  to  be  relevant.  ^mmJK^ 

The  foregoing  analysis  will  suffice  in  itself  to  show  the  complexity  of  (^S^ 
the  problem ;  but  the  question  is  further  complicated  by  the  fact  that 
those  external  qualities  by  which  identity  is  known  are  not  really  of  the 
essence  of  identity  *,  that  the  qualities  may  change  in  their  entirety,  and 
the  identity  may  still  subsist.  If,  for  example,  we  know  the  present 
traits  and  the  past  history  of  A,  and  the  present  traits  and  the  past  his- 
tory of  B,  and  if  complete  agreement  exists,  the  process  is  mainly  one  of 
comparison,  though  the  warrant  for  the  conclusion  of  identity  results 
from  the  general  experience  of  the  race  that  complete  coincidence  of 
traits  and  of  history  is  never  found,  as  between  different  persons,  to 
exist.  On  the  other  hand,  if  we  simply  know  the  present  traits  of  A 
and  the  past  traits  of  B,  and  if  disagreement,  partial  or  complete,  exists, 
the  main  question  will  be  the  likelihood  that  such  changes  should  have 
occurred  were  the  persons  in  reality  the  same ;  and  any  fact  that  in  the 
ordinary  course  of  events  would  tend  to  cause  or  to  prevent  such  changes 
will  thus  become  relevant.  A  case  which  excellently  serves  to  illustrate 
the  difficulties  of  such  inquiries  and  the  application  to  them  of  the  teach- 
ings of  medical  science  is  quoted  by  Dr.  Beck  *  from  the  commentaries 
of  Zacchias :  ''  A  noble  Bolognese,  name  Casali,  left  his  country  at  an 
early  day  and  engaged  in  military  pursuits.  He  was  supposed  to  have 
lost  his  life  in  battie,  but  after  an  absence  of  thirty  years  returned  and 
clmmed  his  property;  which  his  heirs  had  already  appropriated  to  them- 
selves.  Although  there  were  some  marks  which  appeared  to  identify 
him,  yet  the  change  in  appearance  was  so  great  that  none  who  remem- 
bered him  were  willing  to  allow  that  this  was  the  individual.  He  was 
arrested  and  imprisoned.  The  judges  were  in  great  doubt,  and  consulted 
Zacchias  whether  the  human  countenance  could  be  so  changed  as  to 
render  it  impossible  to  recognize  the  person.  This  distinguished  physi- 
cian, in  his  consultation,  assigns  several  causes  which  might  produce  such 
an  alteration :  as  age,  change  of  air,  ailments,  manner  of  life,  and  the 
diseases  to  which  we  are  liable.  Casali  had  departed  in  the  bloom  of 
youth ;  he  had  entered  on  the  hardships  of  a  military  life,  and  if  the 
narrative  of  the  individual  in  question  is  to  be  credited,  he  had  languished 
in  prison."  All  these  causes,  it  was  conceived,  might  produce  a  great 
change  in  the  countenance,  and  render  recognition  difficult,  if  not  im- 
possible. 

It  is  because  traits  of  body  or  of  mind  are  those  with  which  in  the 
main  we  associate  a  man's  identity,  and  because  medical  science  can  bear 
the  most  important  witness  to  the  possibility  of  the  effacement  of  traits, 
whether  bodily  or  mental,  that  questions  of  identity  have  found  a  place 
in  treatises  on  medical  jurisprudence.  It  is  very  manifest,  however,  that 
their  connection  with  medicine  is  rather  the  result  of  the  accidents  of 
given  cases  than  of  any  inherent  union  between  the  two,  or  of  any  neces- 
sary dependence  of  the  one  upon  the  other. 

*  Beck's  Medical  JurisprudencCf  vol.  i.,  p.  659. 
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The  eases  in  which  questions  of  personal  identity  have  been  debainl 
or  illiistnited  may  be  ranged  in  accordance  with  the  classification  tbat 
has  been  already  suggested.  We  sliall  have,  therefore,  to  consider  in  the 
first  phice  the  (•ases  where  a  man's  identity  has  been  proved  by  the  te>1i- 
mony  of  persons  acquainted  with  his  general  appearance. 

(a)  General  Appearance. — We  have  seen  that  in  early  times  identity 
was  proved  by  certain  iiTi»futable  presumptions,  and  that  tlie  develop- 
ment of  law  has  been  marked  by  the  gradual  disappearance  of  artificial 
rules  of  evidence  and  the  demand  for  rational  proof.  It  was  one  t>f  the 
presumptions  of  the  scholastic  jurists  that  a  mother's  recognition  of  L«*r 
child  proved  the  child's  identity  beyond  the  i)0ssibility  of  debate.^  How 
unreal  was  the  assumption  on  whicli  even  this  rule  was  based,  h()w  falli- 
ble is  even  that  eWdence  of  identity  which  to  many  minds  might  wt*ll 
appear  the  most  cogent  and  direct,  the  history  of  reported  decisions 
must  serve  conclusively  to  show.  There  arc  certain  cases  of  disi>utd 
identity  which  are  the  common  stock  of  all  the  writers  on  medical  juris- 
prudence, but  which  are  at  once  so  striking  and  so  t\T)ical  that,  in  any 
iscussion  of  the  topic,  they  cannot  well  be  omitted  from  review. 

One  of  the  earliest  and  most  notable  of  these  cases  is  a  case  which 
came  before  the  paiiiament  of  Toulouse  in  1560 — the  cajse  of  Martin 
Guerre  and  Arnaud  du  Tilli.f  After  Guerre  had  been  absent  from  his 
home  for  a  period  of  eight  years,  one  Arnaud  du  Tilh  claimed  to  be  the 
missing  man.  Guerre's  entire  family,  his  wife,  his  four  sisters,  his  uncle, 
and  his  brothers-in-law,  all  positively  and  without  hesitation  acknowl- 
edged the  identity  of  the  impostor  witli  Guerre  himself.  For  three  years 
Arnaud  Uved  with  Guerre's  wife,  who  bore  him  two  children  in  the  in- 
terval; but  circumstances  at  last  arose  which  awakened  suspicions  as 
to  his  identity,  and  he  was  brought  to  trial  upon  the  chai^  of  hamg 
falsely  personated  the  absent  Guen'e.  The  accused  man,  though  sul>- 
jected  to  a  most  searching  examination,  showed  a  complete  acquaintance 
with  the  history  and  experiences  of  the  man  whose  name  and  position  he 
had  assumed.  The  place  of  Guerre's  birth,  the  precise  date  of  his  mar- 
riage, the  circumstances  of  his  departiu^e  from  his  home,  and  numberiess 
little  incidents  which  had  characterized  his  life — all  these  were  stated 
with  a  minuteness  that  seemed  to  establish  beyond  dispute  the  defend- 
ant's imiocence  of  the  ciime.  Of  the  witnesses  that  testified  upon  the 
trial — some  hundred  and  fifty  in  all — between  thirty  and  forty  deposed 
that  "  tlie  defendant  was  really  Mai-tin  Guerre ;  that  they  had  known 
and  conversed  with  him  from  his  infan(»y;  that  they  were  |ierfe<*tly 
acijuainted  with  his  person,  air,  tone  of  voice;  and  tliat  they  moreover 
were  convinced  of  the  truth  of  what  thev  asserted  bv  certain  scars  and 
secn't  marks  which  it  wa,s  impossible  for  time  to  efface. 

^*  On  the  other  hand,  a  frn^at  number  of  witnesses  deposed  positively 
that  he  was  one  Arnaud  du  Tilh.  of  Sagias,  and  was  commonly  called 
Pansette,  and  that  they  were  perfectly  acquainted  with  his  person,  air, 
and  voice.  The  rest  of  the  ^ritnesses,  to  the  munbcr  of  sixty  or  upwani 
declared  that  there  was  so  strong  a  resemblance  between  the  twi»  j>er- 
sons  that  it  was  impossible  for  them  to  declare  whether  the  accused  was 
Martm  Guen-e  or  Arnaud  du  Tilh.'     Nearlv  all  the  witnesses,  however, 

*  ^^^la^ton  on  Evidoiico.  vol.  i.,  p.  17. 
t  Ram  on  Fnets  (3d  Am.  ed.),  p.  400. 
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agreed  that  Martin  Guerre  had  two  scars  on  his  face,  that  his  left  eye 
was  bloodshot,  the  nail  of  his  first  finger  was  grown  in,  that  he  had  three 
warts  on  his  right  hand,  and  another  on  his  little  finger  j  and  all  these 
^arks  were  found  on  the  accused. 

Prom  a  judgment  of  conviction  before  the  criminal  judge  of  Rieux,  an 
appeal  was  carried  to  the  parliament  of  Toulouse ;  and  that  tribunal  was 
so  perplexed  by  the  conflicting  testimony  adduced  before  it  that  the 
reversal  of  the  judgment  of  the  lower  court  seemed  highlyprobable.  It 
was  only  the  sudden  appearance  of  Guerre  himself  upon  the  scene,  and 
the  direct  comparison  of  the  two  men  by  their  relatives  and  by  the  court, 
that  dispelled  the  doubts  of  the  judges,  and  led  to  Aniaud's  conviction 
of  the  crime  with  which  he  had  been  charged. 

In  this  remarkable  case  nearly  every  element  by  which  the  identity  of 
a  person  can  be  established  was  proved  by  clear  and  cogent  and  unhesi- 
tating proof.  Many  of  its  features  are  so  extraordinary  as  to  suggest  at 
least  a  doubt  with  reference  to  the  sincerity  of  the  impostor^s  witnesses. 
That  a  man  should  fraudulently  personate  another  in  an  action  in  the 
courts,  that  he  should  so  closely  resemble  the  missing  man  as  to  cause 
the  relatives  of  the  latter  to  testify  in  the  claimant's  behalf,  that  he 
should  even  in  some  way  have  so  acquainted  himself  with  the  life  and 
history  of  the  absent  man  as  to  withstand  a  searching  examination 
directed  to  these  points, — all  this  in  itself  is  marvelous  enough.  But  that 
for  three  years,  in  all  the  relations  of  daily  life,  in  all  the  manifold  inci- 
dents by  which  character  and  temperament  are  revealed,  with  all  else 
that  goes  to  make  up  our  notion  of  identity — that  in  all  these  details  the 
impostor  should  have  satisfied  the  doubts  of  those  who  had  been  closest 
to  the  missing  man,  is  a  fact  that  must  tend  to  inspire  renewed  convic- 
tions of  the  fallibility  of  every  form  of  proof. 

It  is  related  that  the  members  of  the  parliament  were  somewhat  incred- 
ulous as  to  the  possibility  of  practicing  a  deception  upon  the  wife  of  the 
missing  man  for  so  long  a  period  of  time ;  and  many  of  them  were  dis- 
posed to  believe  that  the  lady  had  wearied  of  her  single  life,  and  were 
inclined  to  adjudge  her  a  party  to  the  scheme ;  but  her  character,  it  is 
said,  in  point  of  modesty  and  prudence,  and  the  fact  that  many  of  the 
closest  relatives  of  Guerre  had  been  similarly  misled,  caused  the  parlia- 
ment to  resolve  their  doubts  in  her  favor  and  to  acquit  her  of  the  charge 
of  any  intentional  wrong.  Guerre  himself,  according  to  the  report,  was 
less  charitable  in  his  judgment,  and  maintained  that  a  wife  could  not 
thus  be  imposed  upon,  "  unless  she  had  secretly  cherished  an  inclination 
to  be  deceived."  "^ 

A  case  of  much  more  recent  date,  which  excited  popular  interest  and  ^ 
discussion  to  a  marked  degree,  and  which  seems  to  sum  up  within  itself  ' 
most  that  can  be  said  upon  the  problem  of  identity  in  its  relations  to 
legal  medicine,  is  the  famous  case  of  the  claimant  to  the  Tichbome 
estate.  Almost  all  those  circumstances  from  which  identity  may  be  in- 
ferred— almost  all  those  elements  of  which  our  notion  of  identity  is  com- 
pounded— were  there  testified  to  by  those  witnesses,  of  all  the  world, 
whose  testimony  on  such  a  topic  might  most  implicitly  be  believed.  The 
mother  of  the  absent  man,  the  family  solicitor,  seventeen  servants  of  the 
Tichbome  household,  and  a  host  of  other  witnesses — all  swore  that  the 
claimant  was  the  real  Sir  Roger.  The  charge  of  Chief -Justice  Cockbum 
presents  with  rare  ability  the  difficulties  that  attend  the  solution  of  prob- 
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lonis  of  this  kind,  and  demonstrates  that  even  the  most  direct  testinittuy 
is  subject  to  the  gravest  possibilities  of  mistake.  He  is  speaking  i>f  tin- 
meeting  of  Lady  Tichbome  with  the  alleged  heir  to  the  estate,  aud  uf 
the  mother's  acknowledgment  of  the  claimant  as  in  realitj'  her  child 
"  Were  there  not  seveml  things/-  he  asks,  "  which  ought  to  have  made 
Lady  Tichbome  hesitate  in  accepting  the  defendant  as  her  son,  even  if 
the  defendant  in  his  ai)pearance  had  presented  the  outward  and  external 
appearance  of  the  son  whom  slie  had  lost  f  Were  there  not  circumstan<"es 
which  ought  to  have  made  her  liesitatc,  and  certainly  not  decide,  before 
she  had  an  oppoi'tuiiity  of  asking,  in  the  words  of  the  Patriarch,  *Art 
tliou  mj'  vciT  son  ? '  '■ 

That  maternal  instinct,  which,  it  was  urged,  outweighed  a  score  of 
opposing  witnesses,  outweiglied  the  weightiest  arguments  of  labored 
proof,  is  not,  as  Lord  Cockbum  clearly  saw,  an  instinct  at  alL  *•  It  is 
not,"  he  says,  "an  impulse  of  nature  sti"onger  than  human  judgment 
or  human  reason ;  something  which  caiTies  you  irresistibly  on  to  some 
particular  person."  It  is  the  pi-oduct  of  long  and  close  association,  of 
watidiing  ]>y  day  and  by  night,  and  for  year  after  year ;  **  it  arises  from 
being  familiarized  by  daily  habit  with  everything  that  appertains  to 
personal  identity — featm*es,  form,  gestures,  everything  which  iH)nstitutes 
the  sum  total  of  identitv.'^ 

"  We  must  not  allow  oui*selves  "  said  the  court,  "  to  be  carried  awar 
by  declamator}-  commonjdace  about  a  mother's  instinct,  but  must  \oo\ 
to  see  how  far  we  can  trust  to  the  mothei'^s  judgment.  We  sliould  ILrt^^n 
with  all  due  rcs]>cct  to  the  opinion  of  the  mother;  we  should  take  it  as 
a  circumstance  calculated  to  weigh  strongly  in  the  scale ;  but  if  cmr  <^m- 
viction,  having  takc^n  into  account  the  large  range  and  variety  of  fact;* 
which  we  know  and  which  the  mother  did  not  know,  is  tJiat  she  must  W 
A^Tong,  no  ai)pcal  that  is  made  to  your  feelings,  or  addressed  to  you  in 
the  name  of  the  departed  mother,  ought  to  influence  your  judgmeuti*. 
Take  it  as  a  most  important  circumstance  in  the  case,  but  not  as  con«Ju- 
sive  a.s  the  loanied  counsel  would  make  it.  If  it  were  so,  what  need  of 
all  this  long  and  i)rotracted  inquiry?" 

Aud  yet,  in  spite  of  cci-tiiin  points  of  diversity,  which  are  noted  in  the 
charge  of  the  court,  the  claimant,  so  far  as  physical  traits  were  concerned. 
w(»nt  far  toward  satisfying  th<»  most  exacting  tests.  Both  in  general 
api)cai*ance  and  m  certain  jdiysical  ])ecidiarities,  the  resemblance,  though 
not  (»oiiiplete,  was  at  least  sufficiently  marked  to  forbid  the  hasty  rejec- 
tion of  the  claim.  The  collai)se  of  the  plaintiff's  case  and  his  sul>sequent 
couviction  for  pc^rjuiy,  as  we  shall  later  have  occasion  to  note,  illustrate 
the  place  which  nu'utal  traits  occupy  in  our  notion  of  identity — a  pla«^e 
which,  if  less  promint»nt,  is  perlia])S  more  constant  and  determining  than 
hat  wliicli  is  occupied  by  any  traits  of  the  physical  organism  alone. 

But  the  Tichborne  cast*  is  only  a  single  instance  of  a  tj^pe  of  wliioh 
nunil)(»rless  examples  may  l>e  found.  Cases  involving  similar  erT(»rs. 
though  on  a  ki^  imp<>siiig  scale,  arc  scattered  through  all  the  journals 
and  re|)ortj>>A  There  is  the  well-known  case  of  The.  People  vs.  Hottg^  — 
a  pros(xj*rn()n  lor  bigamy — where  twelve  witnesses  testified  to  the  identity 


Some  ouriotiR  capcw  may  he  found  cited  in  the  opinion  of  Mason,  J.,  in  Uii/of  tk 
TJic  Veopk,  3  Parkor*8  Crim.  Rep.  401,  44G.     8ee  also  an  article  in  the  Albany  Lav 
Journal  of  September  28,  1S72.  p.  230. 
t  Ram  on  Facts  (3d  Am.  ed.),  p.  412. 
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of  the  defendant,  apparently  from  long  and  intimate  personal  acquaint- 
ance. His  innocence  was  established  by  the  equally  positive  testimony 
of  six  witnesses,  and^niore  particularly  by  evidence  as  to  the  absence 
of  a  distinctive  sca^J  There  is  the  equally  well-known  case  of  Luther 
Hause,*  where  a  young  man  personated  the  part  of  a  son  who  had  been 
lost  in  childhood,  and  took  up  his  abode  for  a  long  period  of  time  as  an 
acknowledged  member  of  the  household.  Xnr  is  there  any  lack  of  in- 
stances where,  after  the  couAdction  and  execution  of  supposed  criminals, 
ugon  the  niost  direct  ana  unraitenng  cMaence  of  iheir  iaenl:itv/tlie  ap- 
]M^pi.np.e  of  tiie  r^iil  nff^pder  has  demonstrated  anew  \\\o  i^)tVi!nnfv  of 
pvpry  f nrm^of  proof .  The  poor  vagabond  who  in  1727  was  put  to  death 
at  Vork,t  protesting  vainly  tliat  his  identity  had  been  mistaken,  while 
witness  after  witness  with  confident  emphasis  denounced  him  as  Geddely, 
the  tliief,  found,  in  the  fullness  of  time,  a  tardy  vindication — ^long  after 
his  prosecutors  ha<l  hurried  him  out  of  the  world.  Tliere  is  a  grim  pathos 
in  the  narrative  of  the  trial  of  Shaw,  who  was  executed  for  murder  in 
1721.  Years  afterward,  when  the  poor  fellow's  body  had  been  resting 
quietly  in  his  dislionored  grave,  the  truth  of  the  case  came  out.  And  so  in 
token  of  his  innocence  they  fastened  a  flag  upon  tlie  grave ;  they  set  the 
flag  flying  in  the  wind ;  and  that  was  the  way  that  they  undid  the  wrong.{ 

Yet  it  is  easy  to  exaggerate  the  number  and  even  to  exaggerate  the 
importance  of  cases  of  this  kind.  The  sacrifice  is  one  that  every  system 
of  remedial  justice  must  involve ;  and  it  will  not  do,  fastening  our  gaze 
upon  the  instances  of  error,  to  forget  the  manifold  instances  where  the 
right  has  been  attained.  Conspicuous  cases  of  doubt  or  of  injustice  have 
so  fixed  the  popular  attention  as  possibly  to  engender  a  belief  in  the  im- 
certainty  of  inquiries  as  to  identity,  which  almost  outruns  the  distrust 
tliat  the  difficulties  of  the  problem  might  reasonably  inspire. 

Impressions  of  general  resemblance  have,  however,  so  often  proved 
thenLselves  at  fault  that  courts  have  been  eager  to  discover  some  surer 
token  by  which  identity  might  be  revealed.  They  have  found  in  evidence 
of  special  traits  or  peculiarities  of  feature  or  of  form  a  test  by  which  the 
vagueness  of  general  impressions  might  safely  be  corrected. 

(b)  Physical  Peculiarities. — Physical  j)eculiarities  have  been  a  most 
common,  and  in  many  respects  a  most  satisfactory^,  means  for  the  solu- 
tion of  problems  of  identity ;  yet  even  here,  as  we  have  already  seen,  the 
possibility  of  error  exists.  In  Guerre's  case,  as  has  been  shown,  the 
correspondence  of  certain  physical  ])eculiarities  of  the  missing  man  with 
those  of  the  im})ostor  was  most  striking  and  comjJete.  In  the  Tichbome 
case,  too,  "  the  (claimant  gave  proof  of  a  fish-hook  wound  on  the  eye ;  of 
a  mark  of  bleeding  on  the  ankle ;  and  of  a  pecuhar  scar  on  the  head, 
wlii<*h  a  hair-dresser  swore  had  been  seen  upon  the  head  of  the  real  Sir 
Roger."  Yet  due  allowance  being  made  for  these  and  other  conspicuous 
instances  of  error,  the  existence  of  any  distinctive  physical  trait,  when 
coupled  with  a  general  impression  of  resemblance,  not  only  affords,  to 
say  the  lea*;t,  the  strongest  corroborative  proof,  but  frequently  furnishes 
tlie  only  data  from  which  a  witness  may  be  enabled  to  recall  the  personal 
appearance  of  a  man  who  has  been  hastily  observed. 

(1)  Physical  Marks. — Congenital  marks,  marks  of  tattooing,  and  the 

•  Ram  on  Faots  (3d  Am.  ed.),  p.  432. 
t  Kutof  V8.  The  People,  3  Parker,  401. 
X  liam  on  Facts  (3d  Am.  ed.),  p.  453. 
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scars  left  by  wounds  and  by  disease  have  been  repeatedly  employtni  in 
cases  of  disputed  identity  as  instruments  of  proof.  In  the  case  of  JSHlome 
Miller,*  who  was  held  as  a  slave  in  Louisiana,  and  who  brought  Miit  for 
her  liberty  in  the  courts  of  that  State,  the  existence  of  two  small  nari 
matenii  uj)()n  the  inside  of  each  thigh  was  the  medium  by  which  her 
identity  was  established  and  her  liberty  secured.  In  the  Hoag  case,+  as 
we  have  seen,  tlie  innocence  of  the  accused  defendant  was  demonstrated 
by  Tthe  absence  of  a  scar  which  a  cut  with  a  scythe  was  knoii'n  to  have 
left  upon  the  foot  of  the  man  for  whom  the  defendant  was  mistaken; 
yet  it  is  to  be  noted  that  in  the  existence  of  a  scar  upon  the  forehead  the 
physical  peculianties  of  the  two  were  proved  to  coincide.  The  Hause 
casef  is  a  still  more  curious  instance  of  the  frequent  correspondence 
of  marks  of  violence  upon  different  men;  for  the  impostor  exhibited 
numerous  scars  which  agreed  in  the  most  striking  manner  with  the  scare 
of  the  missing  son.  From  the  French  tribunals  comes  the  record  of  the 
case  of  a  man  named  Lesurgues  who  was  convicted  and  executed  upon 
a  charge  of  murder  in  1794 ;  and  not  only  did  the  real  murderer,  who 
was  subsecjuently  discovered,  resemble  Lesurgues  in  general  form  and 
feature,  but  on  the  forehead  and  the  hand  of  both  a  similar  scar  was  to 
be  found.§ 

Ai'tificial  marks  have  been  equally  common  as  a  medium  of  proof.  The 
Tichborne  trial  for  perjury  again  supplies  a  pointed  illustration. .  It  was 
shown  by  a  number  of  witnesses  that  Sir  Roger  had  upon  the  inside  of 
his  left  foreann  certain  tattoo  marks  of  a  blue  color,  representing  a  crf«8, 
a  heart,  and  an  anchor.  Lord  Bellew,  a  school-fellow  of  Sir  Roger,  tes- 
tified that  he  had  seen  the  symbols  on  Roger's  arm,  and  that  he  himself 
had  imprinted  there  in  addition  the  letters  R.  C.  T.  The  defendant  not 
only  could  show  no  similar  marks  upon  his  person,  but  he  denied  that 
he  had  ever  been  tattooed  at  all.  The  proof  of  the  existence  of  these 
emblems  upon  the  real  Tichborne  heir  at  the  time  when  he  was  lost  at 
sea  in  April,  1854,  was  so  abundant  and  convincing  as  to  contribute 
doubtless  in  no  slight  degree  to  the  ultimate  detection  of  the  fraud. 
"  Unless  we  are  prepared  to  admit,"  says  Dr.  Taylor,||  "  that  a  man  can 
be  tattooed  and  have  no  knowledge  of  the  fact,  and  having  been  thns 
unconsciously  tattooed,  that  all  the  marks  had  disappeared  before  he 
saw  them,  it  is  impossible  that  this  claimant  could  have  been  the  Roger 
Charles  Ticliborne,  the  heir  to  the  estates." 

In  an  early  case  in  this  State,1]  the  identity  of  a  man  who  was  found 
murdered  was  established  in  the  main  by  the  presence  upon  the  leg  of 
the  initial  letter  of  his  name ;  and  the  courts  of  some  States  have  even 
gone  so  far  as  to  p(»rmit  the  fondble  inspection  of  distinctive  marks  for 
the  pur|H)se  of  identifying  a  suspected  criminal.  In  a  case,  for  example, 
that  came  before  the  courts  of  Nevada,**  where  a  witness  had  testified  that 
the  defendant  had  cei-tain  tattoo  marks  on  his  person,  the  defendant  was 
compelled  by  the  court  to  exhibit  these  marks  to  the  inspection  of  the 

*  Beck's  Medical  Jurisprudence,  vol.  i.,  p.  661. 

f  Ram  on  Facts  (Sd  Am.  ed.),  p.  412. 

X  Ibid.,  p.  432. 

^  Taylor's  Medical  JurisjyrudencCy  p.  347;  Ram  on  Facts  (3d  Am.  ed.),  p.  430. 

II  Taylor's  Medical  Jurisprudence^  p.  361. 

5r  People  vs.  ir/feoM,  3  Parker's  Crim.  Rep.  199. 

*•  Peojde  vs.  Ah  Chncy,  14  Nev.  89;  8.  c.  33  Am.  R.  530. 
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jur}'.  Not  a  little  diversity  of  opinion,*  however,  has  existed  with  refer- 
ence to  the  propriety  of  such  procedure,  and  the  weight  of  authority 
would  seem  to  sustain  the  view  tiiat  to  compel  the  prisoner  to  exhibit  the 
marks  upon  his  body  is  to  compel  him  to  give  evidence  against  himself, 
and  is  therefore  a  violation  of  his  constitutional  immunity.  A  distinction 
has,  however,  been  drawn  between  those  cases,  on  the  one  hand,  where 
the  prisoner  has  been  required  to  expose  to  view  marks  not  commonly 
visible,  and  those  cases,  on  the  other  hand,  where  he  has  sought  to  con- 
ceal his  form  or  features  bv  the  use  of  a  mask  or  a  veil  or  some  other 
disguise.t  The  constitutional  immunity  extends  to  cases  of  the  one 
class,  but  it  is  doubtfid  whether  the  immunity  is  broad  enough  to  cover 
<5ases  of  the  other. 

Probably  of  all  marks  upon  the  body,  marks  of  tattooing,  by  reason 
of  their  frecjuent  presence,  have  most  often  played  a  part  in  judicial  in- 
quiries as  to  personal  identity ;  and  the  common  introduction  of  such 
evidence  has  raised  extended  discussion  as  to  whether  these  symbols  may 
not,  in  the  course  of  years,  spontaneously  disappear.  The  conclusion 
arrived  at  by  Dr.  Taylor  J  aft^r  a  careful  resum^  of  the  recorded  cases — 
a  conclusion  which  seems  in  harmony  with  the  prevailing  current  of 
authority — is  "that  tattoo  marks  once  properly  made  in  Qie  cutis  are 
practically  indelible;  but  that  when  the  operation  is  imperfectly  per- 
formed, the  marks  may,  in  the  course  of  many  years,  become  lighter  and 
•disappear.  .  .  .  The  only  methods  by  which  such  marks  admit  of  removal 
are  by  excision  of  the  cutis  or  the  application  of  actual  cautery  or  es- 
charotics  to  destroy  the  skin.  In  such  cases,  cicatrices  remain,  which 
under  a  proper  examination  may  lead  to  detet^tion.^ 

A  curious  instance,  which  will  serve  as  an  illustration  of  the  questions 
that  arise  in  this  connection,  is  cited  by  Dr.  Taylor  §  from  the  records  of 
the  courts  of  Prance.  "  A  man  named  Aubert  was  charged  with  having 
committed  a  robbery  in  1843.  His  defense  was  that  he  was  at  that  date 
confined  in  a  certain  prison  under  the  assumed  name  of  Solignon.  On 
searching  the  prison  register  it  was  found  that  a  man  named  Solignon 
was  there  confined  at  the  date  assigned,  and  the  description  of  the  pris- 
oner showed  that  he  was  tattooed  on  both  arms — on  the  left  there  were 
two  hearts,  a  dog,  and  other  emblems ;  on  the  right,  a  man,  a  woman,  a 
dog,  and  two  hearts.  On  examining  the  prisoner  Aubert  no  marks  of 
tattooing  were  seen  upon  his  arms,  although  he  affirmed  that  he  had 
been  tattooed  by  a  friend  in  1840  and  again  in  1846  with  a  blue  vegetable 
ink,  but  that  he  had  some  months  ago  removed  the  marks  by  a  chemical 
process.  He  also  described  the  marks ;  those  on  the  right  arm  repre- 
sented the  bust  of  a  woman  and  the  letters  J.  S.,  and  on  the  left  arm  a 
tomh,  with  foliage,  etc.  In  1846  a  hunting  scene  had  been  added,  but 
this  was  the  faintest  of  all.     By  close  examination  of  the  skin  with  a  lens 

*  See  22  Alb.  Law  Jour.  144;  People  vs.  McCoy,  45  How.  Pr.  216;  State  vs.  Gar- 
rett, 71  N.  C.  85 ;  s.  c.  17  Am.  R.  1 ;  Blachcell  vs.  State,  67  Ga.  76 ;  s.  c.  44  Am.  R. 
717;  Stokes  vs.  State,  5  Baxt.  619;  s.  r.  30  Am.  R.  595;  Boyd  vs.  United  States^  116 
L'.  8.  616;  cf.  Covmelman  vs.  Hitchcock,  142  U.  8.  547.  Contra,  Walker  vs.  State,  7 
Tex.  Ct.  of  App.  245 ;  s.  c.  32  Am.  R.  595 ;  and  see  State  vs.  Graham,  74  N.  C.  646. 

t  So  it  has  been  held  permissible  to  summon  a  defendant  to  the  bar  for  the  pur- 
pose of  identification.     People  vs.  Mount,  1  Wheeler^s  Crim.  Cases,  411. 

X  Taylor's  Medical  Jurisprudence,  p.  355.  See  also  Wharton  and  StiU^'s  Medical 
Jurisprudence,  vol.  ii.,  p.  26i. 

^  Taylor's  Medical  Jurisprudence,  p.  356. 
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in  a  strong  light,  M.  Tardieu  was  able  to  detect  faint  white  marks  lik.- 
eicratrices,  representing  the  outline  of  a  tomb  with  two  hearts,  ami  tIih 
marks  indicative  of  two  letters  were  also  detected  on  the  skin  (»f  tlir 
other  ann  by  the  same  means.  By  these  observations,  the  non-identity 
of  the  accused  Aubert  with  the  former  prisoner  Solig^ion  was  cl*arly 
proved.  Both  were  tattooed,  but  the  tattoo  designs  were  quite  tlitfen-nt. 
and  under  less  skillful  liands  than  those  of  M.  Tiuxlieu,  Aubert  uiiirlit 
have  escaped  the  punishment  which  he  merited.-* 

A  similar  incjuiiy  has  been  raised,  and  antUoprous  eases  have  aris<-ii. 
with  reference  to  the  i)<)ssible  effju*em(»nt  of  cieatriet^s  or  sears:  but  tli»' 
physicians  are  apparently  agreed*  that  "all  scai-s  i-esidting:  from  wouikIs 
and  from  cutaneous  diseases  which  involve  any  loss  of  substance  an*  in- 
delible ;  the  only  exception  that  can  be  made  being  in  regard  to  trifliiif: 
punctured  wounds,  where  but  little  violence  luis  been  done  to  the  skin." 

(2)  Teeth, — Some  verj'  striking  instances  of  the  recognition  of  jht- 
sons  by  peculiarities  of  ti^eth  are  reported  in  the  books.  Tlie  trial  of 
Professor  Webster  for  the  murder  of  Dr.  Parkman — one  of  the  cLis.sics 
of  the  criminal  law — is  perhaps  the  most  notable  illusti*ation  of  the  em- 
ployment of  this  fonn  of  proof.f  The  body  had  been  consumed  hi  a 
furnace ;  but  the  artificial  teeth,  ])eing  composed  of  an  infusible  material 
remained  substnntiallv  intact.  It  was  shown  bv  the  dentist.  Dr.  Ketji, 
tliat  a  i)ec\diar  set  of  teeth  had  been  constructed  by  him  for  tlie  munlentl 
man ;  and  the  production  of  the  trial-plate  and  the  mold  of  the  jaw,  aii«l 
the  cori'espondence  of  tlie  teeth  found  in  the  furnace  with  the  jKriihar 
formation  of  the  plate  and  mold,  pointed  with  ahnost  convincing  fon*- 
to  the  identity  of  the  vi(»tini.  So,  in  a  case  which  came  before  the  courts 
of  New  York,  the  body  of  a  man  was  foimd  six  months  after  a  sup|H>MMi 
murder,  and  tlie  inquiiy  turned  upon  the  question  of  the  man's  identity. 
A  dentist  who  testified  that  he  had  extracted  some  teeth  for  tlie  jhtsou 
believed  to  have  been  murdered,  proved  also  that  on  the  teeth  n*mainiiisr 
there  were  ceriain  pecidiar  marks.  Evidence  was  offered  that  the  .siiii«* 
teeth  were  absent  from  the  jaw  of  the  body  that  liad  been  found:  aiul 
similar  marks  in  the  other  teeth  were  shown  to  exist.f 

(3)  Ilitir, — The  same  case  affords  an  illustration  of  the  possibility  of 
identifying  a  body  by  peculiarities  in  the  color  of  the  hair  or  beard.  It 
has  been  held,  however,  that  an  exjKTt  witness  who  has  made  a  study  of 
human  hair,  on  being  shown  hair  from  the  head  of  the  victim  of  a  mur- 
der and  hair  found  with  blood  on  it  upcm  a  wheelbarrow  belonging  to 
the  accused,  may  not  be  ])crmitted  to  give  his  opiidon,  founded  only  on 
the  ordinary  a]>pearauct?  of  the  hair,  that  the  two  were  from  the  sanif 
liead.§  That  is  a  condusicm  to  ])e  drawn  only  by  tlie  jurj'  from  the 
points  of  res(»mblan(»e  or  diversity  which  the  evidence  may  disclose. 

(4)  Size  and  Stature. — In  Lindsay's  case,  the  measurement  of  the  l)o<ly 
was  one  of  the  t(*sts  adopted  for  the  ])urpose  of  identifying  the  victhii ; 
and  in  the  (»as(^  of  The  People  vs.  Wilson,  the  correspondence  of  the  height 
of  the  bodv  which  had  b(*cn  wjished  ashore  with  that  of  the  man  believed 
to  have  b(»en  murdered,  coupled  with  the  fact  of  an  unusual  length  of 

*  Wharton  and  Still^'s  Afaiical  JurisprudcncCy  vol.  ii.,  ^  301 ;  Taylor's  MediwlJ^h*^ 
prudence,  p.  34H. 

t  Com.  V8.  Webster,  5  Cnah.  205. 

t  Lindsaif  vs.  The  People,  m  N.  Y.  143 ;  and  see  Stale  vs.  Vincent^  24  Iowa.  570, 

$  Knoll  V8.  The  State,  55  Wis.  249;  8.  c.  42  Am.  R.  704. 
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face,  facilitated  the  solution  of  the  problem  of  identity.  So  in  the  trial 
of  Axnaud  before  the  parliament  of  Toulouse,  a  shoemfiier  testified  "  that 
Gueri'e's  foot  reached  to  the  twelfth  size,  whereas  the  foot  of  the  accused 
reached  no  further  than  the  ninth/' 

It  is  remarked  by  Mr.  Burrill  in  his  treatise  on  circumstantial  evi- 
dence* that  size  is  the  circumstance  **  which  ordinarily  makes  the  first 
impression  on  the  sense  of  vision  when  directed  toward  a  particular  per- 
son ;  and  where  it  exists  in  excess  or  the  reverse,  as  where  the  person  is 
unusually  large  or  unusually  small,  much  below  or  much  above  the  com- 
mon height,  it  always  arrests  tlie  attention  and  impresses  the  memory. 
The  impression  it  makes  is  an  instantaneous  one,  and  may  be  received 
under  circumstances  admitting  any  exercise  of  the  faculty  perceiving  it. 
Hence,  it  may  be  observed  under  circumstances  of  imperfect  light  or 
hurried  motion,  which  would  not  admit  of  the  obser\'at.ion  of  minuter 
peculiarities.  If  there  be  light  enough  to  see  an  individual  with  any  dis- 
tinctness at  all,  the  outline  of  his  person,  which  sufftces  to  give  an  idea 
of  his  size  or  stature,  must  be  visible.  It  is,  moreover,  a  circumstance 
which  cannot,  ordinarily,  be  disguised  by  artificial  means,  like  other  per- 
sonal peculiarities."  t 

(5)  Voice, — Singularities  of  voice  have  sometimes  served  as  an  impor- 
tant aid  in  judicial  inquiries  touching  the  identity  of  men.  In  Hoag's 
case,  a  peculiar  shrill  tone  and  the  presence  of  a  sfight  lisp  were  among 
the  marks  of  correspondence  of  which  evidence  was  given.  In  Harri- 
son's casej  which  is  cited  by  Wharton  and  Still6  in  their  book  on  medical 
jurisprudence,  "  a  witness  testified  that  on  the  night  when  the  deceased 
was  found  strangled  in  a  hackney-coa<*,h  in  the  street,  she  saw  a  coach 
stop  at  a  place  named,  and  heard  a  person  in  the  coach  tell  the  coach- 
man to  go  to  a  certain  house,  and  when  he  did  not  go  fast  enough  she 
heard  the  pa.ssenger  swear  at  him  for  going  so  slow.  Afterward  she  saw 
the  coachman  return  with  the  deceased,  who  entered  the  coach.  The  wit- 
ness upon  hearing  the  voice  of  the  prisoner  declared  that  it  was  the  same 
she  heard  swear  at  the  coachman  on  the  night  in  question,  and  in  this 
way  led  to  an  entire  identification.''  § 

The  principle  that  evidence  of  voice  is  a  legitimate  means  for  the 
solution  of  questions  of  identity  finds,  I  suppose,  a  logical,  if  somewhat 
startling,  extension  in  the  rule  annoimced  by  a  decision  in  New  York 
that  the  identity  of  a  dog  may  be  shown  by  the  peculiarity  of  its  bark.|| 

(6)  Dress. — ^In  connection  with  the  subject  of  the  identification  of 
persons  by  means  of  bodily  peculiarities,  mention  may  appropriately  be 
made  of  cases  where  a  man's  dress  or  other  articles  connected  with  his 
person  have  furnished  a  decisive  clew  to  his  identity.  Cases  of  this 
eiaracter,  as  might  reasonably  be  expected,  are  extremely  numerous. 
In  Howe's  case,fl  for  example,  a  fawn-skin  waistcoat  was  particularly 
noticed  as  an  article  of  the  prisoner's  dress;    and  '*the  absence  of  an 

•  Burrill,  Cireumntantial  Evidence,  p.  638. 

t  For  other  illustrations  of  identification  by  means  of  stature,  see  BarhoVs  Cetse, 
18  State  Trials,  1267;  Rex  vs.  Brook,  31  id.  1137;  State  vs.  Avery,  Burrill,  Circ.  Ev., 
p.  621.  So  a  man's  carriage — for  example,  a  habit  of  stooping  or  of  carrying  the  head 
on  one  side — ^may  serve  to  identify  him.     Regina  vs.  Brushy  Burrill,  Circ.  Ev.,  p.  638. 

t  12  State  Trials,  850,  860. 

^  See  also  Com.  vs.  Scott,  123  Mass.  222. 

it  Wilbur  vs.  Hubbard,  35  Barb.  303. 

IF  Wills,  Circumstantial  Evidence,  p.  234;  Burrill,  Circumstantial  Evidence,  p,  639. 
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article  of  apparel  usually  worn  out-of-doors,  such  as  a  hat,  constitutes  an 
observable  circumstance  by  which  a  person  may  be  identified."  •  It  ha* 
frequeutly  happened  that  in  cases  of  death  by  violence,  where  the  body 
of  the  victim  was  no  longer  recognizable,  the  discovery  of  his  clothing, 
hat,  or  papers  lias  been  the  sole  agency  through  which  the  question  of 
his  identity  coidd  be  solved.t  In  a  recent  case  in  this  State,  the  body 
of  the  victim,  supposed  to  be  one  Bernard,  was  in  a  decomposed  and 
mutilated  condition.  A  satchel  near  the  body  containing  an  almanac  on 
wliich  the  name  *'  Bernard  "  was  viTitten,  kevs  on  the  body  which  fitted 
the  lock  of  the  satcliel,  shoes  and  other  articles  of  clothing  recognized  a< 
belonging  to  the  murdered  man,  were  the  only  tokens  by  which  identity 
could  be  revealed.t 

Not  only  the  dress  of  the  victim,  but  the  peculiar  nature  of  any  other 
object  in  his  possession,  may  thus  become  important.  Cases,  for  exam- 
ple, may  be  cited  where  evidence  as  to  the  color  of  a  iiian-s  horse  has 
opened  the  door  to  the  solution  of  problems  of  this  kuid.§ 

Akin  to  these  cases  in  principle  are  cases  where  articles  belonging  to 
the  prisoner  have  been  found  near  the  scene  of  the  murder  ;||  or  where 
articles  knowTi  to  have  belonged  to  a  person  believed  to  have  been  mur- 
dered are  foimd  in  the  possession  of  the  prisoner  himself .ff 

PecuUarities  of  dress,  like  peculiarities  of  stature,  are  wont  to  arrest 
the  attention  of  the  observer  and  to  stamp  themselves  sharj>ly  upon  the 
memory.  They  enter  largely  into  our  notion  of  a  man's  general  appear- 
ance ;  and  more  often  perhaps  than  any  strictly  physical  qualities  have 
they  played  a  pai-t  in  the  solution  of  questions  of  this  character. 

(c)  Mental  Traits. — It  has  fivquently  happened,  however,  that  with 
the  most  striking  similarity  of  bodily  form  and  features,  the  mental  at- 
tributes of  two  men  have  been  proved  to  be  so  radically  divergent  as  to 
exclude  th(»  h}q)othesis  of  their  identity.  Evidence  as  to  the  mental 
powers  and  attainments  of  pei*sons  whose  identity  is  at  issue  has  been 
frequently  received,  and  often  with  the  most  telling  force. 

Thus,  in  Guerre's  case,  Arnaud's  ignorance  of  fencing — an  art  in 
which  Guerre  was  proved  to  have  been  expert — was  noted  as  repelling 
the  inference  of  the  identity  of  the  claimant  with  the  absent  man.  In 
Hause's  case,  a  circumstance  that  had  led  to  the  acknowledgment  of  the 
defendant  as  the  missing  son  was  his  familiarity  with  certain  local  tales 
wliich  the  son  was  known  to  have  learned.  But  the  most  conspicuous 
instance  of  the  potency  of  evidence  of  this  kind  may  be  found  in  the 
Ti(ihborne  case,  to  wliich  reference  has  been  so  often  made.  The  claim- 
ant, as  we  have  seen,  had  ])een  acknowledged  by  Sir  Roger's  mother  as 
her  son ;  a  host  of  ^ntnesses  had  corroborated  the  mother  in  declaring 
that  he  was  the  tiaie  heir  to  the  estate ;  and  yet  in  the  face  of  all  tlus 
proof,  in  the  face  of  the  most  striking  similarities  of  feature  and  of  fomi, 

*  Biin'ill,  Circuiusfantial  Evidence,  640.  See  also  Barhofs  Case,  18  State  Trials, 
1229;  Wills,  Circumstantial  Eritteuce,  96;  Com.  vs.  Beardon,  4  Gray,  420. 

t  Taiflor  V8.  State,  35  Tex.  97;  State  vs.  IViJliams^  7  Jones,  446;  Regina  vs.  H<mk%n*^ 
8  C.&  P.  o91 ;  People  vs.  Jieckwith,  108  N.  Y.  67,  73. 

t  People  vs.  Palmer,  109  N.  Y.  110. 

^  Williams  vs.  State,  24  Tex.  App.  17. 

II  People  vs.  Hamilton},  137  N.  Y.  531 ;  State  vs.  Raimhurger,  74  la.  196;  C-dtdweJl  ts. 
State,  14  S.  W.  Kep.  122;  Burrill,  Circumstantial  EHdence,  p.  642. 

5F  Taiflor  vs.  State,  35  Tex.  97 ;  State  vs.  Wagner j  61  Me.  178;  Burrill,  drcuw^tantial 
Eriilenccy  p.  642. 
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the  disparity  in  the  intellectual  acquirements  of  the  two  men  stamped 
the  claim  as  a  scheme  of  perjury  and  fraud.  The  claimant's  "  ignorance 
of  the  mother-tongue  of  the  real  Sir  Roger ;  his  ignorance  of  the  town 
in  wliich  the  first  sixteen  years  of  the  life  of  Sir  Roger  had  been  passed ; 
Ids  ignorance  of  the  rudiments  of  knowledge  which  Sir  Roger  was  shown 
to  have  possessed;"  his  want  of  those  instinctive  tendencies  of  mind 
which  a  man  of  Sir  Roger's  bu*th  and  breeding  could  never,  it  was  felt, 
have  lost — all  this  combined  to  overthrow  the  formidable  fabric  of  proof 
that  had  been  reared  in  his  behalf.  It  could  not  be  that  in  twelve  years 
a  man  who  was  still,  by  concession,  a  keen,  an  intelligent,  an  able  man, 
could  have  lost  every  distinctive  trait  of  mind  that  had  marked  him  off 
from  others  in  the  past. 

And  yet  tlie  case  raises  an  interesting  doubt.  Is  it  in  fact  tnie  that 
tlie  tilings  of  the  mind  are  to  such  a  degree  more  constant  and  immut- 
able than  those  of  the  body  T  Hundreds  of  years  ago,  as  we  have  seen, 
Zacchias  did  not  hesitate  to  answer  to  his  inquirers  tliat  toil  and  hard- 
ship, exposure  and  suffering,  the  thousand  incidents  of  a  busy  and  active 
life,  might  change  the  form  of  the  man  of  mature  years  beyond  recog- 
nition by  the  friends  of  the  youth.  Can  the  same  answer  be  made  of 
the  things  of  the  mind  f  Do  they  survive  and  defy  all  the  conflicts  and 
storms,  aJl  the  errors  and  weaknesses,  of  a  tunmltuous  or  a  dissolute  life  f 
We  cannot  answer  with  assurance  that  they  do ;  and  yet  we  feel  that, 
more  perhaps  than  any  trait  of  feature  or  of  form,  the  possessions  of 
the  mind  are  indeed  a  possession  to  us  forever.  The  mind,  of  course, 
may  be  blotted  out ;  its  powers  may  be  atrophied  or  dulled ;  but  while 
general  intelligence  apparently  survives  unimpaired,  we  can  hardly  con- 
ceive but  that  some  vestiges  of  its  past  attainments,  a  scrap  or  tatter  of 
.its  bygone  powers,  would  outlive  the  wreck  and  niin  of  the  past.  Some 
faint  and  feeble  echo,  some  elusive,  mocking  memory  of  what  was  once 
its  own,  would  haunt  it  with  a  sense  of  latent  force,  and  stir  it  sometimes 
with  resurgent  powers.  There  have  been  cases,  doubtless,  where  for  long 
days  and  nights,  as  George  Eliot  has  said  of  her  own  Baldassarre, 
"memory  has  been  little  more  than  the  consciousness  of  something 
gone  ^ ;  there  have  been  cases  where  by  some  passing  emotion  the  vibra- 
tions of  that  memory  have  been  stiired,  and  the  old  scenes,  the  old 
Knowledge,  the  old  associations  have  struggled  forth,  and  waked  the 
mind  at  last.  But  these  were  cases  of  mental  decay  or  of  mental  stupor 
which  affected  the  mind  in  its  entirety.  They  do  not  make  it  the  easier 
to  believe  that,  along  mth  present  ability  and  mental  force,  complete  loss 
of  past  acquirements  should  coexist.  We  can  conceive,  in  short,  of  the 
destruction  of  the  mind ;  we  can  conceive  of  the  impairment  of  its  fac- 
ulties ;  but  we  can  hardly  conceive  that  with  the  mind  still  existent,  with 
general  intelligence  still  surviving,  with  no  trace  of  idiocy  or  senility  at 
hand,  thq  mind  should  be  substantially  a  different  mind  from  that  which 
once  it  was.  We  can  ccmceive  of  it  as  anniliilated,  we  can  conceive  of 
it  as  impaired ;  but  with  difficulty  can  we  conceive  of  it  as  transformed. 

Yet  the  inference  of  th*e  identity  of  the  Tichbome  claimant  ^"itli  the 
missing  heir  to  the  estate  was  not  only  overborne  by  the  diversity  of 
their  m<*ntal  traits ;  it  was  overborne  by  the  very  theory'  and  basis  of  the 
claim.  Why  Sir  Roger  Tichbome  should  have  led  this  wandering  life, 
why  he  shoiild  have  h^ft  his  home  to  act  as  a  horse-breaker,  a  stock-driver, 
and  ultimately  a  butcher,  why  he  should  have  abandoned  the  splendors 
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of  his  former  life  for  the  hardships  and  privations  which  apparently  be 
courted,  what  intelligible  motive  could  have  existed  for  such  a  coiir^. 
there  was  little  effort  to  suggest.  One  feels  that,  on  the  claimant's  nwn 
theoiT  of  the  ease,  the  tcmpeiiiment,  the  tastes,  the  passions  of  the  twt» 
men  were  inherently  at  variance.  It  was  not  only  that  the  man  wlju 
had  returned  ha<l  lost  the  tmits  of  mind  of  the  lx>y  who  had  gr»ue  forth; 
it  was,  that  the  life  which,  of  his  own  volition,  he  had  led,  did  violenn- 
to  every  impulse  and  desire  that  the  true  Sir  Roger  would  natnrallv  hair* 
felt. 

(d)  History  and  Experiences. — Aud  just  as  the  disparity  of  mental 
traits  is  a  corrective  of  the  eiToi*s  to  which  bodilv  resemblance  mav  srivti 
rise,  so  too,  by  proof  of  the  agreement  or  the  diversity  of  the  hLston-  nf 
men,  of  the  incidents  of  their  caivers,  of  the  course  and  tendency  of  th^ir 
lives,  the  con<*lusion  of  identitv  mav  be  defeated  or  sustained.  A  eas*^ 
came  before  the  courts  of  this  State  but  a  few  years  ago,*  where  a  woman, 
claiming  to  be  the  child  of  a  testator,  instituted  proceedings  to  coutt^t 
the  validity  of  his  will.  It  was  shown  by  the  discrepancy  between  the 
lives  and  records  of  the  testator  and  of  the  contestant's  father,  that  th^ 
hypothesis  of  their  identity  could  not  for  a  moment  be  sustained.  It 
was  proved  that  the  father  of  the  contestant  was  an  illiterate  man  wh«» 
had  been  a  farm-laborer,  a  policeman,  and  a  convict,  and  who  signal  hi< 
name  with  a  mark.  It  wa«  proved  that  the  testator  had  l>eeu  a  tutor  iu 
prominent  families,  a  professor  of  anatomy,  and  a  physician.  The  infer- 
ence of  identity  that  might  have  been  di'awn  from  the  correspond»*nii^ 
of  their  names,  the  similarity  of  their  stature,  and  the  agreement  of  their 
places  of  residence  was  held  to  be  utterly  repelled  by  this  evidence  of  the 
diversity  both  of  their  mental  attainments  and  of  the  incidents  of  th»-ir 
careers. 

Yet  here,  as  in  so  many  other  phases  of  the  problem,  experience  t*-lU 
us,  I  think,  that  though  evidence  of  divereity  may  justify  us  in  refusiuj: 
to  draw  the  inference  of  identity,  e\idence  of  agreement  is  a  fnv  h-ss 
trustworthy  and  certain  guide.  The  most  striking  coincidences  may 
occur,  and  the  conclusion  of  identity  be  still  unwarranted.  The  knowl- 
edge that  Anuiud  (*xhi])ited  as  to  the  details  of  the  life  of  Ouem^  went 
far  to  baffle  the  court,  and  to  induce  a  belief  in  the  good  faith  of  the 
imi)ostor.  The  avenues  by  which  knowledge  of  anotlier's  past  may  V 
acquired  are  so  numerous,  the  chan(»e  of  tracing  such  knowledge  to  its 
root  is  so  remote,  that  we  should  h(»sitate  long  befoi*e  assigning  decisivr 
force  to  an  aj)par(»nt  coiTcspondence  between  the  histories  of  men. 

(e)  Incriminating  Circumstances. — If,  however,  the  question  at  issut^ 
be  not  sim])ly  the  question  of  the  identity  of  a  given  person  with  one 
who  was  kiiowm  to  us  in  the  past,  but  rather  of  his  identity  with  the  un- 
known ])(M*})etrator  of  some  given  deed,  the  possible  sources  for  the  solu- 
tion of  the  ])roblem  are  multiplied  a  huntb*ed-fold.  We  are  in  the  hroa*! 
field  of  what  is  conmionly  denominated  as  circumstantial  proof ;  and  its 
forms  are  at  once  as  vanous  as  the  possible  combinations  of  cause  and 
of  effc<*t,  and  as  complex  as  the  lives  and  the  passions  of  mankind.  T«> 
<*atalogiUi  them  is  impossil)le  ;  to  reduce  them  to  am'  consistent  principlf 
is  vain.  They  have  no  other  test  of  their  validity  than  the  experieuw 
of  the  nice  that  the  conjun<?tion  of  two  circumstances  may  be  of  such  a 

"  7?e  IhirUug,  6  X.  Y.  Supp.  191. 
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nature  or  so  often  repeated  as  to  snggest  a  causal  relation  existing  be- 
tween the  two.  I  can  frame  no  more  definite  statement  of  the  principle 
which  sanctions  evidence  of  this  kind  than  that  which  I  adopted  at  the 
outset  of  the  discussion :  any  fact  that  would  in  the  ordinary  course  of 
events  have  preceded  or  have  followed  the  pei*petration  of  the  act  in  issue 
by  a  given  man,  will  be  evidence  from  which  the  agency  of  the  act  may 
legitimately  be  inferred. 

It  may  be  objected  that  this  statement  does  not  leave  us  much  wiser 
than  when  we  started ;  that  it  does  not  afford  us  a  test  by  which  the 
ordinary  coui-se  of  events  may  be  accui'ately  gauged  and  measured.  And 
this,  I  think,  is  entirely  true ;  but  the  difBculty,  as  I  have  already  tried 
to  show,  is  inherent  in  the  very  nature  of  the  inquiry.  Reduce  our 
problem  to  rules  or  to  principles  as  we  will,  that  which  we  cannot  force 
within  the  rule,  the  informing  and  animating  life  of  which  the  rule  is 
but  tlie  empty  shell — that  life  is  the  common  experience  of  the  race ;  and 
by  the  test  of  this  experience  all  our  problems  must  in  the  end  be  solved. 
That  which  in  common  experience  would  precede,  that  which  in  common 
experience  would  accompany,  that  which  in  common  experience  would 
follow,  the  perpetration  of  a  crime  by  a  given  man,  is  proof  confirmatory 
of  tlie  h3rpothesis  of  his  guilt,  and  on  this  account  it  is  admissible  as 
evidence.* 

It  is  in  pursuance  of  this  principle,  and  in  the  main  to  aid  in  determin- 
ing tlie  identity  of  an  offender,  that  proof  of  motive  has  been  admitted 
to  so  prominent  a  part  in  the  history  of  criminal  trials.  A  very  recent 
ease  t  contains  a  clear  recognition  of  the  rationale  of  evidence  of  this  kind. 
**  The  prosecution,"  says  Judge  Earl,  "  is  never  hound  to  prove  the  motive 
for  the  commission  of  a  crime.  Motive  furnishes  corroboration  in  a  case 
depending  upon  circumstantial  evidence.  But  where  there  is  no  dispute 
about  the  killing,  and  the  other  ingredients  of  the  crime  are  established, 
motive  is  miimportant,  and  a  conviction  may  be  proper  although  no 
motive  for  the  crime  ca,n  be  shown  or  discenied.  It  is  one  of  the  facts 
tending  to  the  identification  of  the  criminal,  or  characterizing  the  criminal 
act,  but  is  never  as  matter  of  law  essential."  In  brief,  the  existence  of 
motive  is,  as  our  experience  tells  us,  a  common  antecedent  condition  to 
the  commission  of  a  crime ;  and  the  fact  that  an  accused  man  had  a 
perceptible  incentive  for  the  commission  of  an  offense  is  a  circumstance 
tending  to  confirm  the  hypothesis  of  his  identity  witli  the  perpetrator  of 
the  deed. 

And  just  as  a  fact  that  would  naturally  precede  a  crime  may  be  evi- 
dence of  the  identity  of  its  pei-petrator,  so  also  facts  that  would  naturally 
have  followed  it  are  similarly  relevant.  Indeed,  as  Bentham  has  pointed 
out,t  "  the  probative  force  of  posterior  events  in  regard  to  prior  ones  is 
naturally  much  stronger  than  that  of  prior  events  with  regard  to  poste- 
rior ones.  In  all  human  affairs,  execution  is  better  evidence  of  design 
than  design  of  exetjution,"  beeuuse  human  designs  are  so  often  frustrated. 

•  Stephen,  Digest  of  Law  of  Evidence^  Appendix,  note  1 ;  Bentham,  Rationale  of 
Judicial  Evidence^  bk.  v.,  chap.  xiv. 

t  People  vs.  Johnson^  139  N.  Y.  358,  362.  See  also  in  this  connection  Jetcett  vs. 
lUinmnq,  21  N.  Y.  27 ;  Cow.  vs.  Bohifuton,  146  Mass.  571 ;  People  vs.  Fiifh^  125  N.  Y. 
136;  People  vs.  Trecza.  125  N.  Y.  740. 

t  Bentham,  Rationale  of  Judicial  EvidenoCf  bk.  v.,  chap,  xiv.:  2  Best  on  Evidence, 
^  354. 
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The  possession,  for  example,  of  the  fruits  of  theft,  at  a  i)eriod  not  too  re- 
mote from  the  date  of  its  commission,  is  a  circumstance  that  would  nat- 
urally have  followed  the  offense,  and  so  their  possession  is  often  cogent 
evidence  of  the  identity  of  the  accused.  The  presence  of  the  prisoner  at 
the  scene  of  the  crime,  the  purchase  by  him  of  weapons  with  which  the 
crime  might  be  committed,  the  flight  of  the  accused,  or  his  demeanor 
upon  the  stand — all  these  are  relevant  as  cireunastances  more  or  ksg 
significant  of  the  identity  of  the  perpetrator  of  the  wrong.  And  these 
circumstances  need  not,  of  course,  be  proved  by  direct  e\'idence ;  they 
may  be  proved  indirectly  as  well.  The  presence  of  a  prisoner  at  the 
scene  of  a  murder  has  repeatedly  been  evidenced  by  correspondence  be- 
tween the  size  of  his  boots  and  of  footprints  discovered  upon  the  gronnd.* 
And  all  these  elements  of  proof,  motive,  preparation,  subsequent  incrim- 
inating acts  or  words — inconclusive  frequently  alone — may  be  so  com- 
bined as  collectively  to  fix  the  identity'  of  the  cnminal  to  the  exclusiun 
of  every  other  reasonable  h}T)othesis.t 

The  propriety,  however,  of  leaving  to  circumstantial  proof  the  identi- 
fication of  a  murdered  body  has  not  passed  entirely  unchallenged.  It 
was  a  rule  of  the  common  law  that  the  corpm  delicti  in  cases  of  murder 
had  two  components,  death  as  a  result,  and  the  criminal  agency  of  an- 
other as  the  means  •,  and  it  was  only  where  there  was  direct  proof  of  one 
element  that  the  other  could  be  established  by  circumstantial  e^'idence4 
That  rule,  however,  was  satisfied  when  the  death  of  some  one  was  directly 
proved-,  the  identity  of  the  victim  might  be  indirectly  shown.  A  case^ 
came  before  the  courts  of  New  York  not  many  years  ago,  in  which  it 
was  claimed  that  the  provisions  of  the  Penal  Code  ||  had  changed  the  rule 
of  the  common  law,  and  required  direct  e\idence,  not  of  the  fact  of  death 
alone,  but  of  the  two  facts  of  death  and  of  identity.  The  body  of  the 
victim  had  become  so  decomposed  that  personal  recognition  was  impos- 
sible ;  and  to  sustain  the  prisonei'^s  claim  would  have  been  to  grant  him 
complete  immunity  from  punishment  for  his  crime.  But  the  court  con- 
strued the  provisions  of  the  statute  in  the  light  of  the  history  of  the 
rule,  and  held  that  the  law  had  not  "placed  a  premium  upon  the  brutal 
courage  which  can  mangle  and  bum  the  lifeless  body.'' 

A  wide  range,  it  wall  be  found,  has  been  given  by  the  decisions  to  the 
instrumentalities  by  which  identity  may  be  diown.  The  complex  nature 
of  the  problem  has  led  the  courts  to  avail  themselves  of  every  agency  by 
which  a  sound  conclusion  might  conceivably  be  reached.  They  have 
permitted,  with  substantial  unanimity,  the  introduction  of  properly  au- 
thenticated photographs  H  as  e\4dence  of  general  appearance  or  of  special 
physical  traits ;  and  important  aid  has  often  thus  been  lent  to  the  deter- 

*  See,  for  example,  Claurerius  vs.  Com.,  81  Va.  787;  Sutton  vs.  Com,,  7  S.  E.  323; 
Caldwi'U  vs.  State,  14  S.  W.  122 ;  People  vs.  McCurdtf,  68  Cal.  576;  People  vs.  Myerg,  70 
Cal.  582;  State  vs.  Head,  89  Mo.  168;  People  vs.  McCdaamy  3  N.  Y.  Crim.  Rep.  189. 

t  See,  for  example,  People  vs.  Johnson,  140  N.  Y.  350. 

X  Rulofvs.  The  People,  18  N.  Y.  179. 

^  People  vs.  Palmer,  109  N.  Y.  110. 

II  Section  181  of  the  Penal  Code  prohibits  a  conviction  ''unless  the  death  of  tkt 
person  Hllogecl  to  have  been  killed,  and  the  fact  of  the  killing  by  the  defendant  ts 
alleged,  are  each  established  as  independent  facts^  the  former  by  direct  proof  and  tht 
latter  beyond  a  reasonable  donbt." 

f  Marion  vs.  The  State,  20  Neb.  233 ;  s.  c.  29  N.  W.  211 ;  People  vs.  Cowle^y  83  N.  Y. 
464 ;  People  vs.  liuddensieek,  103  X.  Y.  487 ;  People  vs.  Fi^h,  125  N,  Y.  136. 
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mination  of  the  issnes  in  dispnte.  Images  of  a  rude  kind  have  served, 
indeed,  since  early  times  as  a  means  for  identifying  bodies ;  and  Charles  I. 
of  England  was  recognized,*  it  is  said,  by  his  resemblance  to  the  head 
upon  coins  of  the  realm  which  had  been  issued  in  his  reign. 

Nice  problems  of  evidence  in  connection  with  questions  of  identity 
have  frequently  arisen  in  the  course  of  bastardy  proceedings,  and  there 
has  been  some  diversity  of  opinion  t  as  to  whether,  in  passing  upon  the 
identity  of  the  parent,  where  the  cliild  and  its  putative  father  are  present 
in  the  court,  the  jur>'  may  take  into  account  the  resemblance  of  the  one 
to  the  other.  The  mere  opinion  of  a  witness,  however,  as  to  the  existence 
of  such  a  resemblance,  has,  it  would  seem,  been  generally  excluded,^  and 
the  courts  have  required  that  the  resemblance  should  be  shown  by  the 
comparison  of  the  two  persons  in  open  court  before  the  eyes  of  the 
jurors.§ 

No  very  definite  statement  can  be  found,  and  none  in  the  nature  of 
things  could  well  be  given,  as  to  the  degree  or  cogency  of  proof  that  is 
required  before  the  inference  of  identity  will  be  drawn.  The  mere  fact 
that  a  witness  hesitates  in  the  identification  of  a  criminal,! |  or  that  his 
evidence  is  in  some  respects  conflicting,^  has  been  held  insufficient  cause 
for  the  withdrawal  from  the  jury  of  tiie  issue  of  identity ;  but,  on  the 
other  hand,  if  it  plainly  appear  that  the  testimony  of  the  complainant  is 
little  more  than  a  conjecture  or  suspicion,  the  courts  have  not  hesitated 
to  declare  that  a  conviction  is  unwarranted.** 

The  tendency  of  a  study  of  the  cases  of  disputed  identity  is  to  break 
down  the  supposed  distinction  between  direct  and  circumstantial  proof, 
and  to  lead  to  the  conviction  that,  at  least  in  cases  of  this  character,  the 
latter  form  is  perhaps  the  safer  of  the  two.  From  the  standpoint  of 
psychology,  the  distinction  is  of  doubtful  validity  at  best.  So  little  of 
our  knowledge  is  directly  given  us  by  our  senses,  so  little  of  it  but  is 
the  product  of  association  and  comparison  working  upon  the  raw  maticrial 
which  the  senses  supply,  so  much  that  seems  to  us  immediate  and  direct 
is,  in  reality,  mediate  and  indirect,  that  from  a  philosophical  standpoint 
almost  all  evidence  is  the  evidence  of  a  fact,  not  directiy,  but  indirectly 
perceived.  I  find  a  notable  judicial  recognition  of  this  truth  in  Judge 
Gray's  opinion  in  the  recent  case  of  The  People  against  Harris.tt  "All 
evidence,"  he  says,  "is  in  a  strict  sense  more  or  less  circumst^intial ; 
whether  consisting  in  facts  which  permit  the  inference  of  guilt,  or  wliether 
given  by  eye-witnesses  of  the  occurrence ;  for  the  testimony  of  eye-wit- 
nesses is,  of  course,  based  upon  circumstances  more  or  less  distinctly  and 
directlv  o})sei'vod.'' 

Such  a  notion  as  this  of  the  inherent  parity  of  seemingly  divergent 
forms  of  proof  was  impossible  for  the  jurists  of  an  earlier  day.    That 

*  Mason,  J.,  in  Ruloff  vs.  Tlte  People,  3  Parker's  dim.  Rep.  401. 

t  See,  for  example,  50  N.  J.  Law,  490 ;  67  N.  C.  89 ;  contra,  81  Me.  348. 

I  Yauufj  vs.  Makepeace,  lO.'i  Mass.  50 

^  On  the  nilo  that  identity  of  name  is  prima  facie  evidence  of  identitv  of  person, 
see  Stcbbitis  vs.  Pmtrau,  lOft  U.  S.  32;  Spot  fen  vs.  Keeler,  22  Abb.  N.  C.  105,  note.  But 
this  presumption  is  not  of  universal  application.  Hoyt  vs.  NewboUl,  45  N.  J.  Law,  219; 
8.  c.  46  Am.  R.  757. 

II  People  vs.  FoU'!/,  27  W.  Difr.  217. 
11  People  vs.  liracco,  69  Hun,  206. 

**  People  vs.  Smith,  7  N.  Y.  Crim.  Rep.  425. 
ft  People  vs.  JJfliTw,  136  N.  Y.  423. 
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it  should  have  found,  as  I  believe  it  has,  a  conscious  lodgment  in  tLt* 
law  at  all,  is  proof  of  the  reaction  upon  legal  science  of  the  other  depart- 
ments of  nian^s  knowledge  and  advancement.     The  truth  is,  as  even- 
student  of  i)syehology  knows,  that  veiy  little  of  what  we  seem  to  see  is 
actually  given  us  by  siglit  alone.     It  has  Ix'tii  pointed  out,  I  l>eHeve  )»y 
Mr.  Mill,  that  the  act  of  mind  wliieli  is  indicated  by  the  words  '*  I  see  my 
brother"  is  not  merely  a  perception,  but  an  inference.     The  eases  wliifh 
legal  medicine  has  collected  show  that  it  is  not  only  an  inference,  but  an 
inference  in  cei-tain  instances  of  the  most  uncertain  and  dubious  kintl 
When  the  Tichborne  claimant^  in  the  words  of  the   lord-<'liief- justice. 
"  stood  as  it  were  between  two  pei'sons,  between  Artliur  Orton  on  the 
one  hand  and  Roger  Tichborne  on  the  other,  and  while  he  declared  that 
he  was  Roger  Tichborne,  a  host  of  witnesses  declared  that  lie  was  Arthur 
Orton,"  the  truth  that  almost  all  e\ddence  is  a  conclusion,  that  the  differ- 
ence between  the  proof  we  call  circumstantial  and  the  proof  we  call  direct 
is  one  not  so  much  of  kind  as  of  degree, — that  truth  received  an  object 
illustration  which  we  might  hardly  expect  to  meet  with  in  the  musty  rec- 
ords of  the  law. 

We  commonly  permit  a  witness  to  testify  directly :  "  This  is  the  man 
that  I  have  seen  before."  We  think  of  this  testimony  not  as  an  inference 
or  a  conclusion ;  we  think  of  it  as  a  statement  of  a  fiact.  The  psychology 
which  tells  us  we  are  in  error,  we  brush  aside  as  speculative  and  unprac 
tical  in  its  views ;  and  doubtless  for  the  ordinary  piu-poses  of  life  we  are 
entirely  in  the  right.  None  the  less,  however,  is  a  conclusion  really 
drawn ;  a  conclusion  whose  data  are  the  acts,  the  impressions,  the  mem- 
ories of  a  lifetime ;  a  conclusion  whose  premises  ai-e  so  manifold  and  so 
complex  that  they  are  lost  and  scattered  and  merged  before  the  inference 
has,  almost  unconsciously,  been  reached.  And  the  law  is  quite  consist- 
ent with  itself,  quite  consistent  ^vith  elementary  rules  of  proof,  when  it 
permits  the  witness,  omitting  the  process  which  generated  the  behef,  to 
testify  to  the  resultant  fact.  That  infraction  of  the  cardinal  rule  that 
testimony  as  to'  opinions  may  not  in  general  be  received,  is  one  that 
finds  manifold  illustrations  in  the  books.  The  law  recognizes  the  fact 
that  there  are  certain  unconscious  inferences  where  the  average  mind 
can  only  testify  to  the  inference  itself ;  that  there  are  certain  complex 
processes  where  the  indi\idual  links  in  the  chain  of  thought,  if  presented 
one  by  one,  would  lose  their  meaning  and  their  force ;  that  tliere  aiv 
certain  opinions  which,  as  the  courts  have  put  it,  are  "  but  abbre\nations 
of  the  facets."  •  But  every  now  and  then  a  case  arises  which  puts  the 
problem  in  its  tnie  light :  and  the  knowledge  that  seemed  to  us  immedi- 
ate is  se(»n  to  be  the  result  of  a  long  process  of  reasoning — an  elaborate 
train  of  thought.t  We  are  surprised  and  awakened  at  times  into  a  con- 
sciousness that  tliere  is  a  practical  side  to  this  analysis  of  the  phenomena 
of  the  mind — that  as  a  working  hy])othesis  we  may  treat  it  as  saperfluous, 
but  that  it  discloses  a  deep  tnitli  which  may  not  permanently  be  ignored. 

•  Sloan  V8.  n.  It.,  45  N.  Y.  125 ;  People  vs.  Wright,  136  N.  Y.  625 ;  KnoU  vs.  State,  55 
Wig.  249;  ViUlerzook  vs.  Com,,  76  Pa.  St.  340;  State  \B.  DieksoH,  78  Mo.  438;  Pte»pfc 
vs.  Rolfcy  61  Cal.  540 ;  DelVitt  vs.  liarly,  17  N.  Y.  340. 

t  So,  too,  the  identity  of  physical  objects,  it  may  be  noted,  is  generally  to  be  de- 
termined by  the  tests  of  the  popular  understanding;  yet  "even  lawyers  are  oecasion- 
ally  called  upon  to  consider  more  minutely  in  wli^t  the  identity  of  a  thing  eonmsts." 
Holland's  Elements  of  JurisprudencHy  p.  88;  and  see  SiMmry  vs.  JfcGoon,  3  N.  Y.  379. 
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There  is  a  case  illustrative  of  this  which  is  reported  in  the  early  deci- 
sions of  the  criminal  courts  of  New  York .•  A  dead  body  with  marks  of 
violence  upon  it  had  been  washed  ashore.  It  was  alleged  that  the  body 
was  the  body  of  Captain  Palmer,  but  personal,  immediate  recognition  had 
long  become  impossible.  **  The  height  of  the  deceased  was  shown,  an 
unusmd  length  of  face,  and  a  widening  of  the  end  of  the  little  finger  to 
which  in  a  general  way  the  body  coiTesp(mded.  But  a  more  important 
fact  was  that  the  captain  had  imprinted  his  name  upon  his  arm  and  leg ; 
and  on  the  same  portions  of  the  body  found  the  skin  had  been  cut  away, 
except  that  on  the  leg  the  letter  P  remained  visible.  A  brother-in-law 
of  the  deceased,  who  had  seen  the  body,  was  asked  the  direct  question 
whose  body  it  was ;  but  the  court  would  not  permit  an  answer,  saying 
that  the  question  was  not  the  ordinary  one  of  personal  identity,  since  the 
body  had  been  submerged  for  five  months,  but  was  one  of  an  inference 
from  resemblances,  which  the  jury  and  not  the  witnesses  must  draw.'' 

In  all  this,  as  I  have  already  said,  the  law  is  thoroughly  consistent. 
Systems  of  law  must  deal  with  the  acts  of  the  mind  as  the  common  ap- 
prehension deals  with  them.  The  subtleties  of  psychological  analysis 
cannot  be  permitted  to  disturb  the  current  of  forensic  proof.  Whether 
or  not  the  so-called  philosophy  of  common  sense  be  a  sound  system  of 
metaphysics,  it  is  the  only  metaphysics  on  which  a  body  of  law  can  be 
built.  The  rudest  arid  the  most  developed  systems  alike  are  constrained 
to  adoj)t  as  their  final  or  at  least  prevailing  tests  the  hasty  and  superficial 
nf^tions  of  the  popular  intelligence.  Primitive  law  never  attempts  in  the 
slightest  degree  to  penetrate  back  of  the  common  understanding  of  things 
and  into  their  essential  nature.  It  sees  only  the  outward  forms  of  trans- 
actions ;  it  is  blind  to  their  inherent  substance.  The  si)oken  word  is  bind- 
ing, though  it  was  spoken  under  the  coercion  of  fraud  or  of  mistake.t 
We  of  to-day  have  shaken  oui'selves  fi'ee  from  that  primitive  subordina- 
tion to  the  external  shows  of  things ;  we  have  striven  to  some  extent  to 
substitute  the  ideal  for  the  popular  conceptions ;  but  the  tendency  has 
its  limits  that  are  well  defined ;  they  are  defined  both  by  the  inherent 
imrpose  of  law  itself  and  by  the  possibilities  of  human  proof.  The  law 
is  concerned  with  "  objective  conformity  to  a  rule  " ;  and  if,  as  it  would 
seem  to  be,  the  history  of  legal  progress  has  been  the  history  of  a  de- 
velopment from  form  to  substance,  from  that  which  is  accidental  to  that 
which  is  essential,  from  a  sort  of  legal  anthropomoi-phism  to  a  soiii  of 
legal  spiritualism,  it  is  still  true  that  the  law  was  made  for  a  work-a-day 
world;  that  it  must  often  rest  sjitisfied  with  external  standards,  and 
govern  itself  by  rules  which  it  knows  are  but  provisionally  true. 

I  think,  therefore,  that  in  its  solution  of  problems  of  identity,  and  in 
its  answer  to  the  questions  of  evidence  involved,  the  common  law  has 
shown  a  vigorous  and  healthy  spirit.  It  seems  to  me  to  have  pursued 
the  just  mean  between  the  dangerous  extremes  of  metaphysical  refine- 
ment upon  the  one  hand  and  superficial  fonnalism  upon  the  other.  And 
that  healthy  and  vigorous  spirit  which  the  law  has  manifested  here,  it 
has  pi*eserved  in  its  treatment  of  other  and  analogous  questions  that  often 
remain  to  be  solved  after  the  preliminary  question  of  identity  has  been 
settled.  The  bodies  of  persons  who  have  perished  in  a  common  calamity  are 

•  People  V8.  Wilson,  3  Parker's  Crim.  Rep.  199 ;  and  see  statement  of  Pinch,  J.,  in 
PeopU  vs.  Palmer,  109  N.  Y.  110. 

t  Maine,  Ancient  LaWf  pp.  303,  304. 
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found ;  the  resources  of  science  are  taxed  in  the  effort  to  determine  th<*ir 
identity ;  and  that  question  being  answered,  the  inquiry  will  still  n^main. 
Which  of  the  two  persons  was  the  first  to  die ;  which  of  them  was  the 
survivor  ? 

Survivorship. — It  is  the  tendency  of  all  systems  of  law  as  thfv  de- 
velop to  nari'ow  the  field  of  pn^sumptions.  Like  the  fictions  wliich  with 
early  law  suj)ply  the  j)lace  of  legislation,  presumptions  find  tlieu-  widest 
field  in  the  infancy  of  legal  systems.  The  i*efusal  of  our  law  to  adopt  a 
formal  or  artificial  doctrine  as  to  the  survivorship  of  those  who  have  died 
in  a  common  calamity  is  quite  in  hanncmy  with  the  course  and  hiirton- 
of  the  development  of  its  rules  of  proof. 

Yet  it  is  a  somewhat  noteworthy  fact  that  almost  every  sy^stem  of 
law  has  solved  problems  of  this  character  by  certain  fixed  and  formal 
tests.  We  are  referred  to  the  Mahometan  law  of  India,  and  are  told 
that  where  relatives  perished  together  it  was  presumed  that  the  same 
moment  marked  the  death  of  all.*  We  turn  to  the  Roman  law,t  an<J  we 
find  that  it,  too,  had  its  fixed  and  d  priori  rules.  Where  husband  and 
wife  were  lost,  the  former  was  adjudged  the  survivor.  Where  father 
and  son  had  died  together,  the  son,  if  below  the  age  of  puberty,  was 
deemed  the  first  to  have  succumbed ;  if  above  that  age,  he  was  deemed 
to  have  been  the  survivor.  In  the  same  spirit,  the  Code  Napoleon  {  de- 
clares that  if  those  who  perished  together  were  udder  fifteen  years,  the 
oldest  should  be  presumed  the  survivor ;  if  they  were  all  above  sixty 
years,  the  youngest  should  be  presumed  the  survivor ;  if  some  were  under 
fifteen,  and  others  above  sixty,  the  f onner  should  be  adjudged  the  sunir- 
ors ;  if  those  who  had  perished  together  had  completed  the  age  of  fifteen 
years,  and  were  under  sixty,  the  male  should  be  presiuned  the  survivor, 
where  ages  were  equal,  or  the  difference  did  not  exceed  a  year ;  if  they 
were  of  the  same  sex,  that  presumption  should  be  admitted  which  would 
open  the  succession  in  the  order  of  nature ;  thus,  the  younger  should  be 
considered  to  have  survived  the  older.  The  same  rules,  it  is  said,  were 
in  force  in  the  territory  of  Orleans  at  the  time  of  its  cession  to  the  United 
States,  and  have  since  been  incorporated  into  the  code  of  Louisiana.! 

The  principles  of  the  Roman  law  regulated  for  many  centuries  the 
practice  and  speculations  of  European  jurists,  and  statutory  enactments 
of  more  recent  date  have  served  in  some  instances  to  perpetuate  these  or 
similar  presumptions.  It  is  not  unnatural,  therefore,  that  when  the 
question  first  presented  itself  to  an  English  court,  the  common  law. 
awed,  it  may  be,  by  the  imperious  authority  of  JRoman  jiuisprudenee, 
should  have  faltered  for  an  appropriate  reply.  The  question  arose  in 
1766,  after  the  loss  by  shipwTeck  of  General  Stanwix  and  his  daughter. 
On  the  one  hand  the  nephew  of  General  Stanwix,  on  the  other  hand  the 
maternal  uncle  of  the  daughter,  laid  claim  to  the  personal  estate.  It  was 
urged  that  the  general,  a  soldier  and  a  man  of  courage,  might  reasonablv 
be  supposed  to  have  struggled  long  and  earnestly  against  the  fury  of  the 
waves.  It  wjis  urged  on  the  other  hand  that  the  general  was  old  and 
feeble,  and  that  the  chance  of  survival  was  rather  with  the  daughter,  who 

*  Grecnleaf,  Eridevcr,  vol.  i.,  ^  29;  Cowman  vs.  Rodgers,  73  Md.  403. 
t  Dig.  Lib.  34,  tit.  5;  Greeiileaf,  Evidence,  vol.  i.,  $  29. 

X  Code  Civil,  ^  720-722;  Coye  vs.  Leacli,  8  Met.  371;  Qreenleaf,  Evidence^  vol  i, 
}  29;  Beck's  Mvdiv/d  Jiirittprudcncey  vol.  i.,  p.  626. 

%  Ci\il  Code  of  Louisiana,  arts.  930-933 ;  Greenleaf,  Et^Uknedy  voL  L,  %  29. 
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retained  her  youth  and  health.  The  learned  court  was  so  impressed  with 
the  force  of  the  arguments  upon  both  sides  that  it  confessed  its  inability 
to  arrive  at  any  conclusion,  and  the  case  is  authority  for  nothing,  except 
for  the  complexity  of  the  problem.* 

Yet  the  courts  seem  at  an  early  day  to  have  felt  that  the  question, 
if  it  was  to  be  solved  at  all,  should  be  solved  by  evidence,  and  not  by 
A  priori  rules.  Even  in  the  familiar  case  which  is  cited  by  Blackstone,t 
where  a  father  and  son  were  hanged  at  the  same  time,  and  the  son,  being 
observed  to  struggle  longest,  was  decreed  to  be  the  survivor,  the  law,  if 
it  drew  its  inference  from  somewhat  inconclusive  evidence,  was  still  faith- 
ful to  its  requirement  of  proof.  And  though  no  veiy  satisfactory  dis- 
cussion of  the  true  principles  applicable  to  cases  of  death  by  a  common 
disaster  can  be  found  in  the  early  English  reports,  still  &e  trend  of 
judicial  dicta  and  decision  f  was  entirely  in  the  du'ection  of  the  rule  that 
has  since  become  firmly  established  both  in  that  country  and  in  our  own. 

In  the  United  States  the  question  first  presented  itself  in  connection 
with  the  loss  of  the  steamer  "  Pulaski,''  in  June,  1838.  Among  the  vic- 
tims of  that  disaster  were  a  man  named  Ball,  Ms  wife,  and  his  adopted 
daughter.  By  the  terms  of  his  will  Ball  bequeathed  to  his  wife,  in  the 
event  that  she  survived  him,  certain  portions  of  his  estate ;  and  her  rep- 
resentatives brought  suit  in  the  courts  of  South  Carolina,  and  sought  to 
establish  her  rights  as  the  survivor  of  her  husband.  The  opinion  of  the 
chancellor  §  treats  the  question  as  one  that  should  be  determined  not  by 
presumptions,  but  by  proof.  He  discusses  in  much  detail  the  circum- 
stances of  the  loss  of  the  ship  as  narrated  by  survivors  of  the  calamity ; 
he  notes  the  fact  that  Mrs.  Ball  was  the  last  to  be  seen  alive ;  he  notes 
the  fact  that  her  husband  may  possibly  have  escaped  the  explosion  which 
shattered  the  boat,  but  that  she,  as  the  testimony  showed,  had  certainly 
escaped  it ;  he  notes  the  fact  that  her  husband  failed  to  respond  in  an- 
swer to  her  cries,  which  were  heard  above  the  din  of  the  disaster ;  and 
grouping  these  and  other  circumstances  together,  he  reaches  the  con- 
clusion that  the  husband  was  the  first  to  die.  **  The  right  on  the  part  of 
Mrs.  Ball,"  says  the  chancellor,  "  is  derivative,  and  the  burden  is  on  the 
plaintiffs  to  prove  that  she  was  the  survivor ;  but  although  bound  to  prove 
it,  it  does  not  follow  that  they  are  to  prove  it  to  demonstration ;  we  must 
take  the  best  evidence  the  case  affords."  Unwilling  to  rest  on  the  fact 
that  Mrs.  Ball  was  the  last  person  seen,  he  prefers  "  to  put  the  case  upon 
the  ground  of  probability  arising  from  the  evidence  upon  a  belief  en- 
gendered by  a  combination  of  circumstances,  and  upon  the  superiority 
of  positive  proof  over  conjecture  or  even  probability.'' 

Subsequent  decisions  ||  have  perhaps  cast  a  doubt  upon  the  sufficiency 
of  the  evidence  from  which  the  conclusion  of  survivorship  was  drawn  by 
the  chancellor ;  but  the  theory  and  basis  of  the  judgment,  it  would  seem, 
have  never  been  impugned. 

A  few  years  later,  in  1844,  the  courts  of  Massachusetts  were  asked  in 

•  nie  Kimg  vs.  Dr.  Hay,  1  W.  Bl.  640. 

t  Bl.  Comm. 

X  Wrujht  vs.  SarmudOy  2  PhiU.  266;  SelwyrCa  Casey  3  Hagg.  Eccl.  R.  748;  Mason  vs. 
Mason y  1  Meriv.  308. 

$  Pell  vs.  Ball,  1  Cheve's  Ch.  Cases. 

II  Rmsell  vs.  Hallett,  23  Kan.  276 ;  In  re  Ridgway,  4  Redf .  226 ;  Wing  vs.  Angrave, 
8  H.  of  L.  Cases,  183. 
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a  case  resulting  from  the  same  calamity  to  apply  the  presumption  that  a 
daughter  of  thirty-three  had  survived  her  father,  a  man  of  seventy  years. 
The  court  declared  •  that  no  legal  presumption  of  sur\'ivorship  existed, 
and  that  in  tlie  absence  of  evidence  as  to  the  time  and  manner  of  the 
death  of  the  victims  the  law  could  frame  no  judgment  as  to  the  relative 
duration  of  their  lives.  The  rules  of  the  ci^dl  law,  it  was  said,  "an? 
clearly  arbitrary  rules,  as  in  the  nature  of  things  a  week  or  a  day  le&s 
than  the  respective  ages  named  would  not  usually,  in  any  degree.  aflfe<^t 
the  ability  of  the  party  to  sustain  and  prolong  life  in  ease  of  exposure 
by  shipwreck.  Such  rules,  being  thus  arbitrary  in  their  character,  to 
some  extent,  would  seem  to  require  a  legislative  act  for  cases  of  this 
character  and  description.  But  without  such  legislation  we  do  not  feel 
authorized  to  adopt  any  fixed  period  of  age  as  decisive  of  the  question 
of  survivorship  of  those  who  perish  in  a  common  disaster,  and  where  no 
facts  or  circumstances  are  known  that  would  aid  in  deciding  the  point 
of  survivorship.  To  a  certain  extent  we  might  well  go,  in  applying  the 
principle  as  to  disparity  of  age.  Thus  it  would  be  proper  and  reasonable 
to  hold  that  one  in  middle  age  and  in  the  full  vigor  of  life  would  ordi- 
narily survive  a  mere  infant,  or  child  of  very  tender  years ;  and  the  same 
would  be  alike  true  as  to  such  person  and  the  man  well  stricken  in  years." 

These  were  the  pioneer  cases  upon  this  troublesome  topic  of  the 
law.  If  their  discussion  of  the  question  was  somewhat  fragmentary  and 
faltering,  they  displayed  at  least  a  sound  intuition  as  to  the  appropriate 
legal  rule.  Subsequent  decisions,  however,  have  considered  the  subject 
with  a  wealth  of  argument  that  has  withdrawn  the  topic  from  the  reAlm 
of  the  debatable  problems  of  the  law. 

In  1854,  in  the  case  of  Und^trwood  vs.  Wing,^  the  courts  of  England 
were  confronted  again  with  the  necessity  of  declaring  the  true  doctrine 
that  was  applicable  to  such  a  case.  "  The  question  of  survivorship,"  they 
declared,  "  is  the  subject  of  evidence  to  be  produced  before  the  tribtmal 
which  is  to  decide  upon  it,  and  which  is  to  determine  it  as  it  determines 
any  other  fact.  If  there  be  satisfactory  evidence  to  show  that  the  one 
survived  the  other,  the  tribunal  ought  so  to  decide ;  and  if  there  be  no 
evidence,  the  case  is  the  same  as  a  great  variety  of  other  cases,  more  fre- 
quent formerly  than  at  present,  where  no  evidence  exists,  and  conse- 
quently no  judgment  can  be  formed.  We  have  no  doubt  that  the  scien- 
tific gentlemen  who  were  examined  were  perfectly  sincere  in  their  opinions, 
but  it  is  obvious  that  their  opinions  were  given  having  reference  to  the 
case  of  two  persons  quietly  submerged  in  water  and  remaining  there 
until  drowned,  or  to  the  case  of  two  pei*sons,  one  being  a  swimmer  and 
the  other  not,  and  both  thrown  suddenly  into  the  water  unincumbered, 
and  acting  on  certain  instinct.  The  present  case  is  that  of  two  persons 
clasped  together,  two  boys  clinging  to  one  of  them,  and  standing  pretty 
high  out  of  the  water  on  the  ship's  side,  swept  off  together  by  an  over- 
whelming wave  into  a  raging  sea,  and  one  or  other,  or  both  of  them,  may 
have  been  stunned  by  the  violence  of  the  blow  from  a  wave,  or  they  may 
have  struck  against  a  timber  of  the  ship,  and  may  have,  in  fact,  been 
dead  before  he  or  she  reached  the  water  at  all.  How  is  it  possible,  under 
such  circumstances,  for  any  tribunal,  sitting  judicially,  to  say  which  ol 

*  Coye  vs.  Leachj  8  Mete.  37 ;  s.  c.  41  Am.  Deo.  518. 

t  Underwood  vs.  Wingy  4  DeG.,  McN.,  &  G.  633;  s.  C.  31  Eng.  Law  &  £q.  293. 


IDESTITY  AND  SUBVIFOBSHIP.  237 

tliese  two  individuals  died  first  1    We  may  guess,  or  imagine,  or  fancy, 
but  the  law  of  England  requires  evidence." 

The  opinion  of  Lord-Chancellor  Cranworth,  in  the  same  case,  is  sub- 
stantially to  the  same  effect.  "  I  give  the  medical  gentlemen,"  he  says, 
**  most  entire  credit  for  speaking  scientifically,  and,  as  we  believe,  quite 
accurately.  I  do  not  think  that  they  themselves  even  ai'e  very  confident. 
Indeed,  it  is  idle  when  you  are  calculating  and  reasoning  d  jmoH  in  this 
way,  as  to  which  of  two  persons  may  have  breathed  a  few  seconds  the 
longest  at  the  bottom  of  the  sea ;  for  that  is  all  it  comes  to.  To  think 
that  one  can  take  tliat  as  establishing  the  fact  seems  to  me  to  be  quite 
misunderstanding  the  nature  of  human  testimony.  The  medical  men 
may  be  quite  right  in  the  observations  they  have  made  of  perspns  dying 
of  asphyxia ;  that  there  is  a  small  interval,  of  perhaps  half  a  minute,  after 
sensation  has  ceased,  in  which  life  still  continues ;  and  I  think  they  say 
that  that  is,  as  far  as  their  observation  goes,  uniform  in  all  states  of 
health  and  in  all  states  of  strength.  I  dare  say  that  may  be  very  learned 
And  probably  accurate,  as  far  as  science  enables  us  to  form  such  an 
opinion;  but  happily  the  instances  of  such  events  cannot  have  been 
sufficiently  numerous  to  have  enabled  anybody  to  have  formed  at  all  an 
accurate  and  certain  conclusion  on  such  a  difficult  subject ;  and  I  confess 
that  I  rose  from  the  perusal  of  their  evidence  utterly  unconvinced  that 
those  gentlemen  can  tell  us  which  of  them  died  first  if  they  had  both 
been  taken  and  quietly  submerged  to  the  bottom  of  the  sea.  But  when 
you  add  to  that  ttiat  they  are  idl  violently  thrown  by  one  blast  from  the 
side  of  the  ship,  and  may  have  fallen  against  some  spars  (from  what  we 
know,  that  may  have  been  so) ;  and  then  in  the  whirlpool  and  confusion 
of  the  moment  to  pretend  that  you  can  come  to  any  conclusion  on  which 
you  e^n  act,  that  these  medical  gentlemen  are  right  in  supposing  the  wife 
did  die  a  few  seconds  before  the  husband,  seems  to  me  to  be  confusing 
and  confounding  the  province  of  human  testimony." 

The  doctrine  of  Underwood  vs.  Wing  received  new  confirmation,  and 
its  limits  at  the  same  time  were  more  sharply  defined,  by  a  decision  of 
the  House  of  Lords,  which  was  rendered  in  I860.* 

"  When  two  persons,"  said  Lord  Chelmsford,  "  are  swept  away  by  a 
•calamity  like  that  which  happened  in  this  case,  it  is  possible  that  there 
may  be  evidence  to  prove  distinctly  which  was  the  survivor ;  as  where 
one  of  them  has  been  seen  struggling  with  the  waves  after  the  other  has 
sunk,  and  never  again  appeared  above  the  surface,  or  as  in  this  very  case, 
where  there  can  be  no  doubt  that  there  is  evidence  to  establish  satisfac- 
torily that  Catherine,  the  eldest  daughter,  survived  her  parents  for  some 
short  time,  though  she  afterward  perished  in  the  same  shipwreck.  But 
where  two  persons  are  at  one  and  the  same  instant  washed  into  the  sea 
and  disappear  together,  and  are  never  seen  any  more,  it  is  not  possible 
for  any  tribunal,  called  upon  judicially  to  determine  the  question  of 
survivorship,  to  form  any  judgment  upon  the  subject  which  can  be 
founded  upon  anything  but  mere  conjecture  derived  from  the  age,  sex, 
constitution,  or  strength  of  body  or  mind  of  each  indi\ddual ;  and  as  our 
law  has  not  established  any  rules  of  presumption  for  these  rare  and  extra- 
ordinary' occasions,  the  uncertainty  in  which  they  are  involved  leaves  no 
greater  weight  on  one  side  or  the  other  to  incline  the  balance  of  evidence 
•either  way." 

*  Wing  vs.  AngravCf  8  H.  of  L.  Cases,  213. 
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The  adjudications  of  the  English  conrts  npon  this  topic  have  met  with 
general  approval  in  the  couits  of  the  United  States ;  and  the  dei*isious 
in  the  two  (M>untries  are  in  substantial  conformity.  In  New  York,  in 
Florida,  in  Kansas,  in  Maryland,  in  Colorado,  and  in  Maine  •  the  conns 
have  declared  that  there  is  no  presumption  of  survivorship,  and  that  the 
rights  of  representatives  nmst  be  established  through  the  ordinar}'  agren- 
cies  of  j>roof.  In  California,  however,  the  question  has  been  si»t  at  n>t 
by  statutory  enactment ;  and  wliere  two  persons  perish  in  the  same 
calamity,  sudi  as  a  WTCck,  a  battle,  or  a  conflagration,  and  there  is  no 
evidencfc  from  wliich  it  can  be  shown  or  inferi'ed  which  of  them  was  the 
iii'st  to  die,  if  both  are  over  fifteen  and  under  sixty,  and  the  sexes  differ- 
ent, it  ^vill  be  presumed  that  the  male  sur\dved.t  In  a  ease  where  a 
husband  and  his  wife  were  nmrdered  at  their  home  at  the  same  tinit*  and 
the  house  set  on  fire,  the  rule  laid  down  by  the  statute  was  a]>plied,  and 
the  husband  was  adjudged  the  sm^vivor.t 

There  were  dicta  in  some  of  the  earUer  decisions  §  which  intimate  that 
in  these  cases  of  death  by  a  common  calamity,  the  law  would  presume 
that  all  the  victims  perished  at  the  same  time ;  but  later  decisions  have 
united  in  declaring  that  the  presumption  of  death  at  the  same  moment 
is  quite  as  arbitrary  and  illogical  as  the  presumption  of  death  awordin^ 
to  some  fixed  and  definite  principle  of  succession.  "  That  two  human 
beings,^'  it  has  been  said  by  Lord  Cranworth,||  "should  cease  to  breathe 
at  the  same  moment  of  time  is  hardly  within  the  range  of  imagiiiati(»n. 
I  suppose  that  time,  like  space,  is  infinitely  divisible ;  and  if  we  are  t«> 
speculate  on  su(*h  a  subject,  one  could  hardly  suppose  that  the  one  did 
not  breathe  a  millionth  part  of  a  second  longer  than  the  other.  There- 
fore, to  adjudicate  on  a  principle  that  they  did  actually  cease  to  breathe 
at  the  same  moment,  would,  I  think,  be  proceeding  on  false  data.  Tlie 
real  ground  to  proceed  on  is  that  it  cannot  be  proved  which  dietl  first, 
they  both  probably  died  within  a  few  seconds  of  eacli  other,  hut  which 
died  first  it  is  impossible  to  say.  That  being  so,  what  is  the  result* 
Why,  here  is  a  will  made  in  wliich  in  one  state  of  circumstances,  namely, 
that  the  wife  died  in  the  husband's  lifetime,  the  proj>erty  is  given  away. 
It  is  not  proved  that  that  state  of  circumstances  existed,  and  in  no  other 
state  of  circumstances  is  it  given  away.  Then  it  is  not  given  away  at 
all.  Therefore,  it  is  to  be  taken  as  upon  an  intestacy,  and  must  be  di^ 
tributed  among  the  next  of  kin."  fl 

The  question  whether  all  the  ^^ctims  of  the  disaster  will  be  presiuned 
to  have  died  together,  or  whether  the  law  will  refuse  to  draw  any  j)re- 
sumption  whatever,  is,  after  all,  a  question  more  of  form  than  of  mu»- 
stance.  The  tnie  priuciple  doubtless  is  that  no  presumption  at  all  will 
be  entertained ;  but  "  the  practical  consequence,"  as  has  been  remaAeii 


*  Neirrll  vs.  XichoUtt,  7f>  N.  Y.  78;  Smith  vs.  Croom,  7  J'la.  149;  RtissrlJ  v?i.  Balkti, 
23  Kan.  27G ;  Cotnuan  vs.  Kodfjers,  73  Md.  403 ;  Kamas  4*c.  /?.  /?.  vs.  Miller,  2  Col.  442: 
Johnson  vs.  Mrrithetc,  80  Mo.  111.  The  cases  in  South  Carolina  and  Masaaohosetii^ 
have  been  alrea<iv  rcfeiTod  to.     See  also  Fuller  vs.  Linzee^  135  Mass.  468. 

t  Cal.  Code  of  Civil  Procedure.  vS  1963,  subd.  40. 

X  HoUistvr  vs.  Cordcro^  70  Cal.  040. 

^  Mochrinq  vs.  Mifchell,  1  Barb.  Ch.  265;  and  see  cases  cited  by  Cburch,  C.  J.,  ia 
XewcU  vs.  NichoUs,  75  N.  Y.  78,  90. 

II  Intlcncood  vs.  Wing,  4  DeG.,  McN.  &  G.  633;  8.  C.  31  Eng.  Law  &  Eq.  293. 

1[  See  also  yaccU  vs.  Mcholls,  75  N.  Y.  78. 
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by  Mr.  Best,*  "  is  nearly  the  same,  because  if  it  cannot  be  shown  which 
died  first,  the  fact  will  be  treated  by  the  tribunal  as  a  thing  unascertain- 
able,  so  that  for  all  that  appears  to  the  contrary  both  individuals  may 
have  died  together." 

On  the  other  hand,  tlie  law  will  not  presiune  that  there  was  a  sundvor 
any  more  than  that  there  was  a  particular  survivor.  In  a  case,t  therefore, 
where  a  plaintiffs  claim  to  property  might  have  been  sustained  equally 
well  by  the  survival  of  either  of  two  persons,  the  court  ruled  that  the 
claim  of  ownership  had  not  been  adequately  established.  "  It  is  not  im- 
possible,''  they  said,  **  for  two  persons  to  die  at  the  same  moment,  and 
wlien  exposed  to  the  same  peril  under  like  circumstances,  it  is  not,  as  a 
ijuestion  of  probability,  very  imlikely  to  happen.  At  most  the  difference 
can  only  be  a  few  brief  seconds.  The  scene  passes  at  once  beyond  the 
vision  of  human  penetration,  and  it  is  as  unbecoming  as  it  is  idle  for 
judicial  tnbunals  to  speculate  or  guess  whether  during  the  momentary 
life-struggle  one  or  the  other  may  not  have  ceased  to  gasp  first,  especially 
when  the  transmission  of  title  to  property  depends  upon  it  j  and  hence, 
in  the  absence  of  other  e\4dence,  the  fact  is  assumed  to  be  unascertain- 
able,  and  property  rights  are  disposed  of  as  if  death  occurred  at  the  same 
time.  This  is  done,  not  because  the  fact  is  proved,  or  that  there  is  any 
presumption  to  that  effect,  but  because  there  is  no  evidence  and  no  pre- 
sumption to  the  contrary." 

But  questions  of  survivorship  do  not  only  arise  as  a  consequence  of 
the  death  of  several  persons  in  some  common  disaster ;  they  arise  also 
where  persons  have  left  their  homes,  and  have  remained  absent  from 
their  relatives  and  friends  for  an  extended  period  of  time.  It  is  a  pre- 
sumption of  the  law,  based  upon  the  known  stability  of  certain  human 
coiKlitioiis,  that  a  person  once  proved  to  have  been  bom  is  still  alive  f — a 
presumption  which,  in  general,  is  only  defeated  by  the  lapse  of  time  so  great 
that  continuance  of  life  would,  in  our  experience,  be  palpably  impossible.§ 

But  where  a  man  has  departed  from  his  home,  and  for  seven  years 
no  tidings  have  been  received  from  him  by  those  who  would  naturally 
have  heard  from  liim  were  he  alive,  it  is  a  doctrine  of  the  law,  sanctioned 
by  a  long  series  of  decisions,  that  his  death  must  be  presumed.||  The 
period  of  seven  years  was  adopted  by  the  courts  in  analogy  to  an  early 
English  statute,!!  which  exempts  from  the  penalties  of  bigamy  "  any  per- 
son whose  husband  or  wife  shall  be  continually  remaining  beyond  the 
seas  by  the  space  of  seven  years  together,  or  whose  husband  or  wife  shall 
absent  himself  or  herself,  the  one  from  the  other,  by  the  space  of  seven 
years  together,  in  any  parts  within  the  king's  dominions,  the  one  of  them 
not  kno\^Hng  the  other  to  be  living  within  that  time."  Mere  absence  is 
not  sufficient  to  satisfy  the  requirements  of  the  rule  ;•♦  those  who  would 

*  Best  on  Presumptions,  $  144. 

t  Newell  vs.  Nicholls,  75  N.  Y.  78. 

t  (jrreenleaf ,  Endence,  vol.  i.,  $  41 ;  Stephen,  Digest  of  Law  of  Evidence,  art.  99 ; 
Eagl4^8  Ca^e,  3  Abb.  Pr.  218;  (TGara  vs.  Eisenhhr,  38  N.  Y.  296. 

'^  92  Am.  Dec.  704,  note ;  Sprigg  vs.  MoalCy  28  Md.  497. 

II  Eaglet*  Ca.se,  3  Abb.  Pt.  218;  McCarter  vs.  Camee,  1  Barb.  Ch.  455;  Davie  vs. 
liriggs,  97  U.  S.  628;  Green  leaf,  Evidencey  vol.  i.,  $  41- 

11  I  Jac.  1,  cli.  11.  ^  2;  and  see  Penal  Code,  $  299,  snbd.  1.  Compare  the  statute 
relatiu^  to  persons  on  whose  lives  an  estate  in  lands  or  tenements  depends.  19  Car., 
ii.,  ih.  6.  $  2;  and  see  1  Rev.  Stat.  749,  M;  5  Barb.  339,  354. 

'^  Estdtv  of  Tobin,  15  N.  Y.  St.  Rep.  749. 
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naturally  have  heard  from  the  absent  man  most  have  failed  to  n-oviv.- 
the  tidings  they  might  reasonably  expect ;  and  even  in  such  east-s  ihe 
presumption  of  death  which  arises  is  not,  of  conrse,  an  irrefragalile  piv- 
sumptiou ;  it  may  be  overcome  either  by  conflicting  presiuiiptions*  or  by 
countt^rvailing  proof.f 

On  the  other  hand,  it  is  not  always  essential  that  a  perioil  (if  ^f  \>n 

{^ears  sliould  elapse  before  the  conclusion  of  death  wiD  be  drawn  h\  tb** 
aw.  If,  in  addition  to  the  fact  of  a  man's  absence,  it  be  shown  that  th*- 
circumstances  attending  his  departure  were  such  as  to  expf>se  liim  to  ih^ 
chance  of  i)eril  or  disaster,  the  law,  upon  pi'oof  of  these  eircumstanot^. 
may  infer  that  his  dt^ath  occun^ed  before  the  expiration  either  of  seAvii 
years  or  of  any  specific  period  of  time.J  Where,  for  example,  a  man  at- 
tempts suicide  and  the  attempt  is  frustrated,  but  tlie  following  day  he 
disappears,  the  law  is  justified  in  drawing  the  conclusion  that  death  <«•- 
ciured  about  the  time  of  his  departure,  and  the  proi)erty  rights  (»f  tlie 
sm'\'ivors  will  be  regulated  accordingly.!  And  similarly  where  the  vesiSf I 
in  which  a  man  has  set  sail  from  his  home  has  long  been  past  due  at  the 
port  of  its  destination,  and  is  beUeved  to  have  foundered  in  a  storm,  the 
fact  of  death  may  be  inferred  before  the  usual  period  has  expired.]' 

A  recent  case  in  this  State  illustrates  the  application  of  these  doe- 
trines.T[  The  missing  man  had  set  sail  on  his  yacht  for  Kingston,  Ja- 
maica, and  nothing  was  heard  from  him  except  that  a  vessel  resembhDg 
the  yacht  was  sighted  twenty-nine  days  after  his  departure.  On  Man»h 
13,  1888,  the  day  succeeding  his  departure,  a  great  storm  occurred :  ainl 
the  probable  situation  of  the  yac».ht  was  withm  the  radius,  if  not  within 
the  center,  of  the  hiuricane.  Pieces  of  wreckage  resembling  parts  of  tlie 
vessel  were  found  a  few  days  afterward ;  and  tiiough  for  six  months,  by 
cablegrams  and  letters,  diligent  search  was  made,  no  tidings  of  the  niiii?i- 
ing  man  were  received.  Tlie  court  held  that  his  deatli  must  be  presunirtl. 
and  that  his  will,  accordingly,  should  be  admitted  to  probate. 

Where,  however,  the  law  presumes  that  a  man  is  dead  by  reason  of 
his  absence,  unheard  of,  for  a  pt^riod  of  seven  years,  it  will  not  presume 
that  his  death  occurred  at  any  specific  date  within  that  period  of  time. 
As  in  the  case  of  death  by  a  common  disaster,  it  refuses  to  indulge  in 
any  arbitrary  rule ;  and  the  precise  date  of  death  is  left  to  be  established 
through  the  ordinary  agencies  of  proof.**     Such,  at  least,  is  the  doctrine 

•  Bex  vs.  Tfcming,  2  B.  &  Ad.  336. 

t  Stouvenal  vs.  Stevens,  2  Daly,  319 ;  Dane  vs.  Briggs^  97  U.  S.  628.  So  a  title  toirnl 
estate  which  <lopends  for  its  validity  on  the  application  of  this  presumption  may  n«>t 
be  free  from  reasonable  don>>t.  f 'ought  vs.  WUHamSy  120  N.  Y.  253;  and  compire 
Ferry  vs.  Sampson,  112  X.  Y.  415. 

t  Greenleaf,  Evidence,  vol.  i.,  $  41;  Wliarton.  Evidence,  ^  1283;  Davie  vs.  /Jn>;*, 
97  U.  S.  628;  Sheldon  vs.  Ferris,  45  Barb.  124;  Oppeuheim  vs.  Wolf,  3  Sandf.  Ch.  M7; 
Webster  vs.  Birehmore,  13  Ves.  362;  Matter  of  Acker  man,  2  Redf.  521. 

$  In  re  Ketcham^t  Estate,  5  X.  Y.  Siipp.  566. 

II  Oppenheim  vs.  WoJJ\  3  Sandf.  Ch.  517 ;  (ierry  vs.  Post,  13  How.  Pr.  118. 

II  Estate  of  Stewart,  3  X.  Y.  Supp.  284. 

**  Davie  vs.  Briggs,  97  U.  S.  628;  In  re  Phene's  TmsU  L.  R.  5  Cb.  App.  139;  Xepeau 
vs.  Doc,  5  Bam.  &  Adol.  86 ;  Xepeau  vs.  Knight,  2  Mee8&  W.  894 ;  McCarter  vs.  Comtt, 
1  Barb.  Ch.  456 ;  Prudential  Assur.  Co.  vs.  Edwards,  L.  R.  2  App.  Cases,  487 ;  Be  Bhod^*^ 
36  Ch.  D.  586 ;  Matter  of  Thompson,  L.  R.  12  Prob.  D.  100 ;  WhiMejf  vs.  Eq.  J»9ur,  Co.. 
72  Wis.  170;  Hancock  vs.  Am.  L.  I.  Co.,  62  Mo.  30;  Johnson  vs.  Merithew^  80  Me.  Ill; 
but  see  Burr  vs.  Sim,  4  Whart.  150;  Whiting  vs.  NichoU,  46  111.  230;  Naisar  vs.  Brftct- 
itay,  Rich.  Eq.  Cas.  449 ;  and  cf .  Eaglets  Case,  3  Abb.  Pr.  218.  See  also  91  Am.  Dee. 
526,  note. 
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of  the  best-considered  decisions ;  and  the  authorities  to  the  contrary  are 
compamtively  few. 

In  the  determination  of  problems  of  survivorship,  as  in  the  determi- 
nation of  problems  of  identity,  a  wide  range  has  been  given  by  the  law 
to  the  instrumentalities  of  proof.  In  the  effort  to  attain  satisfactory 
evidence  of  death,  the  usual  rules  that  govern  the  admission  of  testimony 
liave  been  to  a  greater  or  less  degree  relaxed.  Common  reputation  among 
the  kindred  of  the  deceased  -*  even  heai'say  statements  t — the  declarations 
of  persons  who  have  themselves  since  died,  and  who  were  related  by 
blood  or  marriage  to  the  missing  man — have  been  deemed  admissible  evi- 
dence both  of  the  fact  of  death  and  of  the  date  of  its  occurrence.  In  any 
case  involving  pedigree,  hearsay  evidence  of  deceased  members  of  the 
family  is  admissible ;  and  the  term  "  pedigree,"  wdthin  the  meaning  of  the 
law,  embraces  not  only  descent  and  relationship,  but  birth,  marriage,  and 
death,  and  the  times  when  those  events  occurred.^: 

Yet,  in  spite  of  this  latitude  of  proof,  the  principles  which  have  become 
so  firmly  established  in  our  law  as  a  guide  to  the  determination  of  ques- 
tions of  survivorship  leave,  it  will  be  seen,  but  little  opportunity  for  the 
application  to  those  questions  of  the  teachings  of  medical  science.  In 
cases  where  persons  have  been  found  dead,  the  relative  degree  of  putre- 
faction has  not  infrequently  served  as  a  material  guide  to  the  determina- 
tion of  the  comparative  duration  of  their  lives.  In  the  case  of  the  death 
of  mother  and  child  in  childbed,  there  was,  among  continental  jurists,  a 
strong  presumption  that  the  former  survived,  for  there  was  prima  fade 
evidence  of  still-birth  j  but  many  recorded  instances  attest  the  fact  that 
an  unborn  chUd  may  in  fact  survive  its  mother.§  In  some  instances, 
too,  where  proof  of  the  attendant  circumstances  of  a  disaster  has  been 
furnished,  medical  evidence  as  to  the  comparative  susceptibility  to  various 
destructive  agencies  of  the  old  and  the  young,  of  males  and  of  females, 
may  serve  to  confirm  the  hypothesis  of  the  survivorship  of  one  from 
among  a  number  of  the  victims.  Thus,  in  cases  of  suffocation,  a  woman, 
by  reason  of  a  diminished  liability  to  asthma,  is  presumed,  it  is  said,  to 
survive  a  man.||  In  cases  where  persons  have  been  buried  alive  by  earth- 
quake or  beneath  some  fallen  weight,  the  younger,  it  is  said,  are  likely 
to  survive  the  older.fl  Yet  the  probative  force  of  such  evidence  is  weak- 
ened by  the  fact  that  the  conclusions  of  medical  science  on  these  topics 
are  subject  to  variation  through  manifold  disturbing  causes. 

Medical  testimony,  indeed,  finds  its  widest  scope  not  in  lieu  of,  but  in 
aid  of,  the  other  agencies  of  proof.  Where  men  have  perished  away 
from  human  sight,  the  mystery  of  the  order  in  which  they  met  their  death 

*  Morrill  vs.  Foftter,  33  N.  H.  379;  Am.  Ins.  Co.  vs.  Rosenagle,  77  Pa.  St.  507;  Mason 
vs.  Fuller,  45  Vt.  29;  Anderson  vs.  Parker y  6  Cal.  197;  Dupont  vs.  Davis f  30  Wis.  170; 
Clark  vs.  Oiretis,  18  N.  Y.  434 ;  Jackaon  vs.  Ety,  5  Cow.  414. 

t  Wilson  vs.  Browulee,  24  Ark.  586 ;  91  Am.  Dec.  523 ;  Jackson  vs.  Kin{f,  5  Cow.  237 ; 
FvlkersonvH.  Holmes,  117  U.  8.  389,  397;  Greenleaf,  Evidence,  vol.  i.,  $  103. 

X  Eisenlord  vs.  (Jlnnij  126  N.  Y.  552.  But  where  questions  of  birth,  death,  age,  or 
relationship  are  merely  incidental  to  the  inquiry,  and  the  controversy  is  not  purely 
genealogical,  hearsay  evidence  is  inadmissible.  Eisenlord  vs.  Clum,  supra,  p.  566 ; 
Haines  vs.  GuthriCy  L.  R.  13  Q.  B.  D.  818;  see,  however,  Wilson  YS.Brownlee,  24  Ark. 
586 ;  91  Am.  Dec.  523. 

^  Wharton  and  Still^'s  Medical  JurisprudencCy  vol.  ii.,  $  1054. 

II  Ihid.y  $  1025. 

H  Ibid.,  $  1051. 
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is  one  that  can  never  be  solved  with  mnch  assnranee  of  snc^^ss  bv  anr 
general  consideration  of  medical  laws.  "  The  scene,"  as  Jndge  Chun»h 
has  said,  "  passes  at  once  beyond  the  vision  of  human  i)enetration :"  and 
attempts  to  solve  the  mystery  leave  one  but  the  more  impressed  with  tLe 
futility  of  the  effort.  A  thousand  circumstances  may  be  suggest^ni  to 
shatter  the  theory  of  the  survivorship  of  tlie  one  or  the  other  of  the  vic- 
tims. A  thousand  unknown  forces  may  operate  to  neutralize  the  forces 
on  which  we  had  counted  and  on  which  our  theory  had  been  based :  and 
so  our  law  has  said,  and  wisely,  as  it  seems  to  me,  that  the  general  rules 
of  hygiene  will  not  avail  to  reveal  to  us  that  which  no  eye  has  seen  and 
no  ear  has  heard.  Those  rules  find  their  true  application  when  they  are 
used  as  corroborative  of  conclusions  that  known  facts  may  legitiniately 
yield.  They  will  not  of  themselves  supply  the  need  of  proof ;  they  will 
not  of  themselves  enable  us  to  evolve  the  known  from  the  imknown. 

There  are  cases,  of  course,  where  any  determinate  rule  is  better  than 
no  rule  at  all.  There  are  rules  like  the  rule  of  the  road,  which,  as  it  has 
often  been  observed,  might  as  well  be  one  way  as  the  other ;  only  let  the 
way  be  certain  and  defined.  And  arbitrary  presumptions  as  to  survivor- 
ship can  find  their  vindication,  if  they  can  find  it  at  all,  only  in  some 
such  consideration  of  the  needs  and  the  policy  of  the  law.  Yet  it  is  very 
doubtful  whether  questions  of  the  comparative  duration  of  the  Uves  of 
men  are  such  as  to  demand  an  artificial  and  determinate  test.  Instances 
of  its  possible  application  are  hardly  numerous  enough  to  make  the  role 
in  any  event  an  urgent  necessity ;  and  the  determination  of  the  property 
rights  of  the  living  by  a  fixed  and  arbitrary  standard  cannot  but  involve 
injustice  at  times  to  those  whose  rights  are  excluded  or  denied.  I  can 
never  believe,  for  my  part,  that  it  is  wise,  unless  in  matters  whose  solu- 
tion is  essentially  indUferent  or  where  same  solution  is  imperatively  re- 
quired, to  solve  the  problems  of  the  law  by  artificial  and  formal  tests.  I 
can  never  believe  that  it  is  wise  to  place  the  doctrines  of  the  law  out  of 
relation  either  to  the  teachings  of  experience  or  to  the  promptings  of 
reason ;  and  it  seems  to  me  that  courts  of  justice,  by  frankly  admitting 
their  inability  to  solve  a  problem  which  in  its  nature  is  insoluble,  will 
better  promote  the  ends  of  their  existence  than  by  the  forced  assumption 
of  a  knowledge  which  it  is  not  given  them  to  have. 


HOMICIDE  AND  WOUNDS. 

BY 

LEWIS  BALCH,  M.D.,  Ph.D. 


Homicide  defined.— The  penal  code  of  the  State  of  New  York  defines 
homicide  as  "  the  killing  of  one  human  being  by  the  act,  procurement, 
or  omission  of  another."  (Penal  Code  179.)  The  manner  of  the  death, 
its  cause,  its  time,  and  the  means  or  weapons,  with  the  wounds  found  on 
the  body,  are  all  questions  properly  referred  to  medical  experts,  they 
being  questions  of  which  one  educated  to  observe  the  various  phenomena 
of  life  and  the  morbid  changes  produced  by  disease  or  injury  is  expected 
to  have  the  special  knowledge  necessary  to  aid  the  course  of  justice 
Homicide  by  itself  will  not  be  further  treated,  but  as  it  appears  in  con- 
junction with  the  consideration  of  wounds  made  with  criminal  intent. 

Wounds  defined. — Under  the  old  EngUsh  law  a  wound  had  neces- 
sarily to  be  an  injury  which  in  some  way  divided  the  true  skin.  But 
this  would  leave  out  of  the  category  injuries  with  such  weapons  as  would 
not  cut  or  divide  the  skin,  and  which,  nevertheless,  would  cause  death. 
In  surgery,  wounds  are  variously  classed  as  incised,  contused,  lacerated, 
gunshot,  and  punctured  or  penetrating  wounds,  while  fractures  of  bone, 
although  done  by  violence  inflicted  by  another,  are  placed  in  a  different 
list,  to  which  is  generally  added  dislocations.  I  fail  to  see  any  good  reason 
why  in  medical  jurisprudence  all  injuries  which  are  caused  by  the  attack 
of  one  person  upon  another  should  not  be  considered  as  wounds,  whether 
it  is  a  bruise,  cut,  or  break ;  for  in  a  severe  contusion  we  have  injury 
done  to  the  soft  parts,  apt  to  be  followed  by  death  of  the  part  so  injured, 
and  the  consequent  danger  of  septic  poisoning  as  the  resultant ;  and  the 
contusion  may  cause  rupture  of  an  organ  such  as  liver  or  kidney,  which 
should  certainly  be  considered  as  a  wound.  A  broken  bone,  when  the 
break  is  by  violence,  in  contradistinction  to  one  done  for  the  refracture 
of  a  badly  united  bone,  wounds  for  a  greater  or  lesser  extent  the  muscles 
at  the  point  of  fracture,  although  the  wound  does  not  extend  to  the  outer 
covering.  Likewise  a  dislocation  may  cause  such  a  wounding  to  nerve 
tissue  as  to  occasion  instantaneous  death,  and  yet  there  be  no  cutting  or 
tearing  of  the  skin.  Scalds  and  bums  are  not  ordinarily  considered  in 
the  light  of  wounds,  and  are  not  so  if  the  word  is  held  to  mean  only  a 
cut  or  torn  condition  of  the  true  skin ;  but  they  are  undoubtedly  wounds 
in  a  legal  sense  when  inflicted  unlawfully.  I  am  inclined,  therefore,  to 
consider  a  wound  as  an  injury  j)roduced  by  violence  whereby  solution 
of  continuity  in  hard  or  soft  \mris  is  procured,  or  where  loss  of  substance 
from  death  of  the  pail:  due  to  the  \4olence  follows  its  infliction.    When 
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dealing  with  jurors,  medical  witnesses  must  remiember  they  are  talkiiiir 
to  men  who  have  not  made  any  study  of  wounds  or  wounding,  and  !<• 
them  the  word  '*  wound  ^'  carries  the  impression  of  some  injuiy  caiiM^il 
by  a  weapon.  If  the  statement  made  above  is  then  taken  as  tht*  «'.\j Sa- 
nation of  a  wound,  the  juror  does  not  have  to  Xvy  and  learn  the  various 
kinds  of  wounds  })resented  to  medical  students  for  their  instiniction.  i-ut 
has  only  to  I'cmendxT  the  mjun  fact  that  the  wound  or  injuiy,  whatever 
its  nature,  was  tlio  one  causing  the  death,  could  have  been  inflict*^!  iu 
the  manner  claimed,  and  was  of  such  nature  or  in  such  position  that  tlie 
dead  man  could  not  have  made  it  upon  himself.  He  knows  that  the  ih- 
jurj'  tidked  of  was  a  wound,  and  that  is  sufficient  for  him. 

^Contused  Wounds  and  Ecchymosis. — ^Wounds  made  by  some  bluni 
instrnment  mav  leave  such  traces  as  to  lead  not  onlv  to  a  clear  stateiueui 
as  to  what  kind  the  instrument  was,  but  also  to  the  perpetrator,  as  the 
evidence  given  l)y  the  marks  inflicted  is  shown  to  be  possible  only  by  the 
use  of  a  particular  weaj)on  kno>vn  to  l)e  oT\Tied  and  in  the  possession  of 
the  prisoner  at  the  time  the  assault  wjis  committed.  To  detail  thejje 
signs  would  be  an  easy  tjisk,  but  it  becomes  a  far  different  one  when  sni'li 
distinctive  marks  are  wanting.  A  blow  from  a  cane,  bludgeon,  lead  pipe, 
or  other  such  substance  having  a  smootli  surface  with  rounded  edges, 
gives  no  clue  as  to  the  particidar  weapon,  and  the  same  kind  of  injiiry 
may  often  be  made  by  falls.  It  is  then  only  possible  for  the  medical  wit- 
ness to  state  that  su(*h  a  wound  coiUd  have  been  produced  by  the  weajKin 
shown,  if  the  latter  is  of  the  character  given  above. 

Wounds  of  this  kind  generally  give  the  sign  of  a  bruise,  \'iz.,  the  dh- 
coloration  of  the  skin  called  ecchymosis.  When  this  eeehvniosis  follows 
immediately  upon  the  reception  of  the  blow,  the  color  is  red  or  blue,  l)eiuj: 
of  deeper  tone  in  its  center ;  and  it  may  not  be  anytliing  more,  for,  death 
resulting  from  the  l)low,  time  is  not  given  for  the  changes  noticed  where 
the  e(*diymosis  j)asses  through  certain  stages  in  tJie  living  body,  goinjr 
from  blue  to  almost  black,  then  purple,  ^'iolet,  green,  yellow,  and  fadinjr 
from  the  last-named  color  to  the  natural  condition.  This  is  due  to  the 
effusion  of  blood  into  the  skin  and  cellular  tissue  from  the  rupture  of 
<»,apillaries  or  snudl  vessels ;  and  as  the  blood  ceases  to  flow  and  clots,  is 
followed  by  serum,  and  that  in  turn  by  inflammation,  we  have  the  change 
in  color  as  nature  gathers  her  for<»es  to  get  rid  of  this  abnormal  condition. 
It  is  to  be  rememi)ered  that  the  ecchymosis  does  not  always  appear  in 
the  spot  woimded.  It  does  do  so  if  it  appears  at  once,  that  is,  in  a  few 
minutes  after  the  blow  is  struck ;  but  the  biniise  does  not  always  show  at 
<mce,  and  then  the  effusion  is  governed  by  the  resistance  given  to  it  aud 
the  guidance  it  receivers  as  to  its  coui*se  by  the  arrangement  of  the  tissue 
into  which  the  blood  is  effused.  Thus,  when  the  force  of  the  blow  is 
transmittAHl  to  the  deej)er  jMirts,  or  when  it  causes  a  fracture,  the  ecfhy- 
mosis  generally  a])i)eai's  late,  twenty-four  to  thirty-six  hoiu%  after  the 
infliction  of  the  injur}',  and  it  is  also  genendly  at  a  distance  from  the 
seat  of  the  tnu^  w<mnd.  This  may  be  misleading  unless  the  fact  is  kept 
in  mind,  for  one  nuiy  say  when  he  saw  the  body  there  was  no  bruise  upon 
it,  and  another  may  be  e^iually  positive  the  signs  of  severe  bruising  were 
present,  for  even  after  deatli  the  discoloration  from  the  effused  blood 
will  make  itself  ap})nrent,  the  hiws  of  gravity  and  least  resistance  allow- 
ing of  the  ])lood  forciWy  driven  from  the  small  blood-vessels  at  the  time 
of  the  violence  to  come  to  the  siu^ace  and  give  the  evidence  of  ecchymosis. 
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Again,  we  may  have  blows  where  no  ecchymosis  follows.  Contusions 
of  the  abdomen,  owing  to  the  want  of  solid  support  under  the  tissues, 
rarely  show  bniising.  These  injuries  are  sometimes  so  severe  that 
rupture  of  the  internal  organs,  liver,  spleen,  and  kidneys,  takes  place,  and 
yet  no  appearance  of  injuiy  is  visible  externally.  Falls  may  give  similar 
results,  and  cases  are  reported  where  vehicles  have  run  over  pereons, 
death  following  in  short  order,  and  no  injuries  which  would  draw  the 
attention  of  the  uninitiated  appearing  on  the  surface  of  the  Ixwiy.  And 
the  condition  a  body  is  in  at  the  time  a  contusion  is  received  has  to  be 
taken  into  accrount,  for  what  on  the  person  of  a  trained  athlete  would 
leave  no  trace,  would  on  that  of  a  weak  or  diseased  pei*son  ciiuse  a  bruise 
of  much  greater  magnitude  than  would  be  expected  from  the  force  exer- 
cised. When  death  results  suddenly  from  a  blow  or  a  faU  and  no  signs 
of  tlie  violence  are  given  externally,  it  is  impei-ative  an  autopsy  be  held, 
the  diagnosis  of  apoplexy  or  heart  failure  being  more  apt  to  be  erroneous 
than  that  death  is  due  to  the  rupture  of  an  internal  organ  in  consequence 
of  the  violence  sustained. 

Contusions  from  "  sand-bags,''  a  favorite  weapon  with  the  criminal 
class,  give  no  external  marks.  The  sand,  being  loose  in  the  bag,  spreads 
in  it  at  the  moment  of  contact,  and  while  the  force  of  the  blow  is  not 
lessened,  the  yielding  nature  of  the  weapon  allows  of  adaptation  to  the 
part  struck,  and  does  not  even  stir  the  cuticle.  But  the  contusion  is  none 
the  less  apparent  on  dissection,  for  it  partakes  of  the  same  character  as 
those  of  the  abdomen,  where  the  effect  of  the  blow  is  felt  in  the  deeper 
part-s,  and  ecchymosis  may  follow  in  time.  Generally  these  wounds  are 
mjule  to  the  head  or  neck ;  and  if  not  immediately  fatal  from  shock  to 
the  nerve  centers,  are  dangerous  fi*om  subsequent  inflammation  and  from 
the  effusion  of  blood,  which  causes  pressure  on  brain  or  spinal  cord. 

Has  a  Qiven  Contused  Wound  been  made  on  the  Living:  or  Dead 
Body? — It  is  readily  understood  that  where  some  swelling  of  the  part 
struck  is  present  or  changes  of  color  at  the  edges  of  the  bruise  have  taken 
place,  the  contusion  was  necessarily  inflicted  dining  life,  for,  from  what 
has  already  been  said,  after  the  blood  is  driven  into  the  skin  and  its 
cellular  tissues  by  the  force  of  the  blow,  the  extension  of  the  bruise  is 
due  to  the  effusion  of  serum  from  the  clotted  blood,  and  this  gives  the 
lighter  marginal  color.  Consequently,  if  such  a  condition  be  found  on 
the  dead  body,  the  inference  is  positive  that  the  injury  was  received  dur- 
ing life.  But  the  case  is  different  when  there  is  only  the  initial  evidence 
of  a  blow.  Here  the  dark  red  to  blue  color  is  from  the  blood  direct,  and 
as  the  blow  or  other  causes  may  be  fatal  immediately,  nature  does  not  go 
on  to  give  the  changes  observed  in  bruises  during  life,  when  the  absorbents 
are  active.  And  here  comes  in  the  question  of  time  of  infliction.  If  the 
blow  causing  the  ecchymosis  at  the  same  instant  causes  death,  the  appear- 
ance of  the  bruise  is  practically  the  same  as  if  death  had  been  delayed 
for  a  few  minutes  or  even  half  an  hour.  Authorities  all  agree  that  it  is 
more  than  doubtful  if  positive  e\ddence  can  be  given  on  this  point.  The 
experiments  of  Sir  R.  Christison  showed  that  even  up  to  two  hours  after 
death  the  appearances  made  by  a  blow  upon  the  dead  body  were  appar- 
ently e(iual,  and  not  to  be  positively  told  from  a  bruise  of  like  character 
in  life.  The  force  of  the  blow,  however,  on  the  dead  was  found  to  require 
considerable  augmentation  to  produce  a  similar  appearance  to  a  light 
blow  on  the  living ;  but  as  other  evidences  would  not  be  present  to  show 
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how  much  force  had  been  used,  this  point  does  not  help  in  the  decisioiL 
The  ecchymosis  produced  by  a  blow  should  not  be  confounded  with  the 
discoloration  of  the  skin  which  follows  death,  generally  called  suggilla- 
tion,  but  better  described  by  Dr.  Taylor  as  cadaveric  lividity.  Here  the 
appearances  may  lead  an  untrained  observer  into  error,  but  one  having 
experience  with  cadavers  will  not  be  in  doubt,  for  the  general  extent  tu 
which  this  cadaveric  lividity  is  found  precludes  the  conclusion  that  it  could 
be  from  violence.  While,  then,  the  medical  witness  must  use  cautifin  in 
stating  tliat  a  given  bruise  is  the  result  of  a  wound  received  during  life, 
unless,  as  has  been  before  said,  the  changes  in  it  are  such  as  could  not  have 
taken  place  after  death,  if  chance  is  given  for  disseetion  the  fact  that  the 
effusion  of  blood  is  in  the  skin — though  it  must  be  borne  in  mind  that 
tliis  effusion  into  the  skin  does  not  always  take  place  even  in  the  living 
— as  well  as  in  the  cellular  tissue,  would  incline  to  the  opinion  that  the 
injury  was  received  before  death  or  just  at  tlie  time  of  death. 

In  the  drowned,  or  in  bodies  which  have  begun  to  putrefy,  the  pac- 
ing of  an  opinion  upon  marks  which  appear  to  be  contused  wound!s  be- 
comes even  a  more  doubtf  td  matter.  Where  the  body  has  }>een  for  some 
time  immersed  in  water  and  putrefaction  has  begun,  it  is  found  to  be 
swollen,  of  a  greenish-blue  sort  of  color,  the  cuticle  comes  off  in  handUug. 
the  supei-ficijil  veins  are  enlarged,  and  show  dark,  being  easily  recognized ; 
and  a  contused  wound,  or  in  fact  any  other  kind  of  a  wound,  has  under- 
gone such  changes  as  to  make  it  impossiUe  on  the  part  of  the  medical 
expert  to  say  whether  such  wound  had  been  received  during  life  or  nut. 
One  can,  from  careful  examination  of  the  whole  body,  form  a  conelujaon, 
but  this  conclusion  can  be  only  a  supposition,  and  cannot  be  a  positive 
one.  Tlie  evidence  given  must  therefore  be  that  of  what  is  appareutly, 
from  all  considerations,  the  greatest  probability,  but  e^unot  be  positive, 
or  even  approaching  positiveness. 

A  condition  exists  which  has  been  termed  pseudo-ecchymosis,  result- 
ing in  slight  abrasions  of  the  cuticle,  and  giving  a  yellowish  or  brown 
appearance  after  time  has  sufficiently  elapsed  to  allow  of  the  abraiied 
surfaces  becoming  dr}^  Tliese  are  to  be  taken  into  account  in  the  ex- 
amination of  a  body ;  but  as  they  may  be  made  by  the  body  striking 
against  any  hard  substance  as  it  falls,  either  before  or  after  death,  alone 
they  caimot  be  held  to  be  of  great  significance.  The  noting  of  them 
may,  however,  have  an  important  bearing  in  determining  whether  a 
struggle  has  taken  place,  for  the  cuticle  peels  quite  easily  under  pressmv. 
and  the  i)osition  and  direction  of  these  erosions  may  indicate  some  other 
cause  than  a  fall.  Any  one  who  has  been  famihar  with  dissecting-rooms 
will  readily  recall  many  instances  where  these  brownidi  patches,  hanl 
and  dr\",  were  seen  on  cadavers.  It  is  as  easy  to  produce  them  da^-s  after 
death  as  it  is  before  death,  and  the  difference  between  the  two  cannot  be 
determined.  The  epidermis,  if  rubbed  off  from  any  cause,  gives  such  a 
condition  as  the  result.  It  may  be  said  if  the  excoriation  is  a  shade 
deeper  than  Xh^^  cuticle,  enough  to  cause  slight  abrasion  of  the  true  skin 
and  draw  Idood,  the  result  is  a  scab,  as  it  is  ordinarily  called,  and  tliis 
would  only  be  present  during  life.  If  a  similar  abrasion  was  made  after 
death,  the  part  would  be  a  darker  brown  and  probably  harder  than  when* 
only  the  epidennis  had  been  removed,  and  in  this  way  it  might  fairly  W 
distinguished  as  to  time  of  infliction.  The  scab  would  not,  however,  Ix; 
the  result  if  the  abrasion  was  made  at  the  time  of  death.     It  would  w- 
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quire  from  one  to  two  hours  for  f ormation^  and  so  if  such  an  excoriation 
was  due  to  violence,  when  death  was  the  immediate  result,  the  appearance 
would  be  the  same  as  if  made  after  life  was  extinct. 

Wliere  fractures  result  from  blows,  the  skin  not  being  broken,  the 
ecchymosis  not  only  is  not  always  immediate,  but  may  make  its  appear- 
ance at  some  distance  from  the  seat  of  the  injury.  Generally  it  would 
be  expected  that  a  blow  stix^ng  enough  to  cause  fracture  would  also  cause 
a  bruise  at  the  place  struck,  and  this  is  true  if  the  wound  be  made  with 
some  weapon  such  as  a  club,  billy,  or  other  hard  substance.  But  if  it  is 
made  with  a  softer  substance,  as  a  sand-bag,  the  result  may  be  identical 
with  the  (conditions  noticed  in  fractures  by  indirect  violence.  Unless 
there  be  some  such  external  evidence  to  show  the  wound  was  made  dur- 
ing life,  the  presence  of  the  break  does  not  allow  of  positive  statement 
as  to  the  time  it  took  place,  for  a  fracture  made  in  the  dead  body  at  or 
shortly  after  death,  before  animal  heat  has  departed,  gives  the  same  ap- 
pearance as  one  made  just  before  death,  the  muscles  siurounding  the 
bone  being  similarly  torn,  and  blood  effused  in  the  laceration  in  the  same 
manner  as  it  is  during  life.  If  the  fracture  is  made  some  hours  after 
death,  when  the  body  temperature  is  notably  lowered,  then  we  do  not  have 
as  marked  a  condition  as  in  the  other  cases,  for  here  the  blood  effused  is 
not  so  much  as  when  animal  heat  is  still  present,  unless  a  vein  is  torn, 
and  the  ruptured  muscles  do  not  give  the  appearance  of  sudden  tearing. 

It  is  hardly  necessary  to  call  attention  to  the  different  discolorations 
of  the  skin  produced  in  eruptive  diseases,  such  as  the  dark  purplish  spots 
of  typlius  fever,  scurvy,  etc.  Any  of  these  petechisB  should  be  readily 
recoguizeil  by  the  physician  as  not  the  products  of  violence,  and  the  his- 
tory of  the  case  will  aid  in  the  diagnosis.  The  appearance  after  death  of 
purpuric  spots  is  very  similar  to  that  of  a  bruise  produced  at  the  time  of 
death,  but  their  size  and  general  connection,  combined  with  the  fact  that 
similar  spots  are  to  be  found  in  the  mucous  membrane  of  the  throat  and 
alimentary  canal,  will  prevent  the  examiner  from  confounding  them 
with  ecchymoses  resulting  from  violence.  In  old  people  it  is  common 
to  find  dark  spots  or  patches  on  the  extremities,  sometimes  enveloping 
the  whole  of  the  limb,  which  are  due  to  imperfect  capillary  circulation^ 
and  which  might  be  mistaken  after  death  for  bruises.  The  seat  of  these, 
however,  they  being  almost  invariably  on  the  lower  part  of  the  leg,  and 
their  character,  will  show  their  true  nature.  It  is  but  necessary  to  call 
attention  to  these  different  simulations  of  ecchymosis  to  put  the  medical 
examiner  on  liis  guard. 

Wounds  by  Cutting  Instruments — In  describing  aU  wounds,  of 
whatever  nature,  where  the  person  to  whom  the  description  is  given  is 
not  of  the  medical  profession,  it  is  best  to  use  ordinary  plain  language, 
avoiding  all  techni<»alities.  This  saves  the  trouble  of  explaining  what  is 
meant,  and  allows  those  hearing  the  statement  to  understand  its  import, 
tliey  not  being  required  to  do  any  hard  thinking  over  unaccustomed 
word  sounds,  and  so  lose  the  tliread  of  the  tale  and  the  sense  of  what 
follows  the  sci<aitific  plirase.  And  in  describing  the  position  of  wounds 
on  the  ]>ody,  the  medical  witness  should  endeavor  to  use  the  simplest  of 
laiiirnatrt*  and  the  shortest  of  descriptions  compatible  with  clearness.  To 
too  minntoly  describe  ever^^  abrasion,  bruise,  scratch,  cut,  fracture,  or 
any  other  mark  of  violence  that  may  be  found  on  the  body,  is  t-o  burden 
the  mind  of  the  jury  with  much  that  may  far  better  be  condensed  into 
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collective  statements,  which  not  only  prove  less  tedious  >»nt  also  inuih 
'learer  to  tlie  listenei's.  By  this  is  not  meant  that  cai-eful  nott*  sbouU 
not  be  taken  of  even'  mark  and  its  location  defined,  as  well  as  its  i»n)K 
ible  eaiLse  and  i)roljable  time  of  reception,  but  that  where  many  similar 
u juries — small  bruises,  for  instance — are  found  over  the  bcKly,  it  may  W 
stated  in  one  sentence,  one  haWng  been  fully  deserilxHl,  as  *•  so  maiiv 
i;imilar  bniises,  on  the  body,  ann,  leg,"  or  wherever  the  situation  may  W. 

Cut  or  incised  wounds  are  those  made  by  aii  instrument  iH>sses>iDp 
\\\  edge  which  will  di\'ide  the  integument  as  it  is  drawn  across  or  pashrti 
jito  it,  as  in  stabs  made  with  knives.  The  instrument  may  l>e  a  pie<f  i>f 
^]ass,  tin,  or  sheet-iron,  and  the  woimd  resulting  be  a  eut,  although,  as  a 
Ijeneral  rule,  in  homicidal  woimding  axes,  hatchets,  swords,  knives,  and 
mch  like  weapons  are  used.  All  tliese  have  cutting  edges,  and  make 
PTOunds  verj'^  similar  in  appearance.  When  an  ax  or  hatchet  is  used, 
wrliile  the  edge  cuts,  at  the  same  time  the  weapon  delivers  a  blow,  and  to 
he  cut  may  be  added  the  breaking  of  bone,  or,  if  the  weapon  be  dull  the 
ippearance  of  a  lacerated  or  torn  wound  rather  than  one  incised.  As  ia 
iontused  wounds,  so  in  cut  ones :  if  the  wound  has  been  made  during 
life  and  sufficient  time  given  for  reparative  process  to  begin,  the  telliug 
>f  when  it  was  inflicted,  or  a  fairly  approximate  period,  is  not  so  difficult 
I  matter.  If  the  signs  of  the  inflammatory  healing  process  are  pre.*^nt. 
>r  if  adhesion  of  part  of  the  wound  has  taken  jxlacey  tlie  surrounding 
issues  a  Uttle  swollen,  or  if  pus  be  found,  we  know  the  wound  was  made 
luring  life.  But  the  wound  may  be  a  mortal  one,  and  the  victim  pass 
nstantly  from  life  to  death.  Here,  then,  is  a  condition  with  other  pLe- 
lomena,  and  one  requiiing  careful  examination  to  give  a  definite  state- 
nent  upon.  The  wound  being  a  cut,  if  made  uiK>n  the  living  body  as  a 
general  rule  it  presents  the  characteristics  of  gaping,  the  skin  Ix-inp  a 
ittle  everted,  showing  the  deepc^r  tissues,  while  bloo<l  is  freely  jKmred 
forth,  especdally  if  an  arteiy  has  been  wounded,  and  clots  of  blf)o<l  are 
found  lying  in  the  cut.  The  skin  is  highly  elastic,  and  when  severed  while 
dive,  di'aws  away  from  the  hue  of  incision ;  and  if  the  cut  is  transvers** 
X)  muscular  filler,  more  gaping  is  noticed,  on  account  of  the  contraction 
>f  the  divided  muscles,  than  when  the  wound  is  in  the  line  of  the  mus<*le. 
[n  a  transverse  cut  is  found  not  only  more  gaping,  but  more  bleeiling 
:akes  place  than  when  the  cut  is  hmgitudinal.  The  bl(M>d,  Wing  fresh, 
ivill  coagulate  where  it  falls,  and  if  an  ailerj'  has  been  involved  with  a 
»hance  to  discharge  its  blood  in  spurts,  traces  of  this  sort  of  bleeding  will 
)e  seen  on  the  clothes  or  on  the  body,  and  may  also  be  found  on  walk, 
loor,  furniture,  or  other  articles  within  reach  of  the  spurting  vessel, 
riiis  was  w<'ll  shown  in  a  (*ase  of  a  gentleman  who  lived  in  Albany,  N.  Y. 
[laving  had  an  o])eralion  i)ei*formed  for  cataract,  the  day  be  was  told  his 
jight  would  be  tri(Ml  having  airived,  he  anticipated  the  visit  of  tlie  do<'tor, 
md  while  the  family  were  at  church  got  out  of  bed,  made  his  way  to  a 
ihaving-stand  in  the  room,  and  took  off  the  Tnmdages.  Not  finding  his 
tight  as  mur'h  improved  as  he  expected,  he  took  a  razor  from  the  drawer 
)f  the  stand  and  cut  his  throat,  severing  the  left  carotid.  The  stand,  its 
]:lass,  and  the  wall  above  and  on  either  side  were  spattered  with  blood. 
>pots  reaching  as  high  as  six  or  seven  feet.  Tlie  man  himself  was  about 
ive  feet  ten,  and  was  also  bloody  to  a  great  degree. 

Tlie  blood-marks  from  an  incised  wound,  therefore,  may  be  an  im- 
portant factor,  aiding  the  decision  of  whether  the  woimd  was  before  cmt 
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after  death  where  the  wound  is  a  cut.  If,  however,  the  wound  is  a  stab, 
and  but  the  size  of  the  blade  making  it,  no  vessel  being  severed  in  its 
course,  the  appearance  of  the  wound  may  be  such  as  to  make  the  exam- 
iner liesitate  as  to  its  time  of  infliction.  Casper  relates  a  case  whei-e  a 
man  stabbed  his  wife  in  the  breast,  causing  instant  death  by  the  sever- 
ance of  the  aoi-ta,  and  yet  tlie  wound  through  the  chest  walls  showed 
no  sign  of  bleeding,  and  was  to  all  appearances  identical  with  a  wound 
made  upon  the  cadaver.  The  autopsy  will  do  much  to  clear  up  any 
doubt  in  wounds  of  this  charactei*.  If  no  other  condition  can  be  found 
to  which  death  could  possibly  be  ascribed,  and  a  mortal  wound  is  dis- 
covered, the  logical  inference  can  only  be  that  it  was  made  before  death 
and  was  tlie  cause  of  death.  For  if  the  wound  had  been  made  after 
death,  unless  the  cause  be  shock,  some  evidence  of  other  destroying 
means  would  be  seen,  and  then  the  studv  of  not  only  the  wound  itself, 
but  the  deductions  to  be  drawn  from  the  internal  evidences,  would  be 
tiie  guides  to  a  conclusion  as  to  whether  death  was  prior  to  the  wounding 
or  not.  As,  for  instance,  where  a  throat  has  been  cut  to  simulate  suicide 
and  hide  the  crime  of  murder  by  suffocation.  Here  we  have  a  wound 
wtiich  may  give  all  the  signs  of  having  been  made  during  life  with  the 
exception  of  one,  viz.,  the  bleeding,  and  the  autopsy  would  find  the  char- 
acteristic evidences  of  death  from  suffocation.  The  wound  would  bleed 
freely,  but  the  absence  of  arterial  action,  the  very  fluidity  of  the  blood, 
combined  with  the  other  post-mortem  appearances  of  death  from  inter- 
ference with  respiration,  would  lead  the  examiner  to  the  conclusion  of 
homicide,  and  tliat  the  cut  was  made  after  death. 

A  wound  made  immediately  after  death  will  present  the  same  appear- 
ances as  a  wound  made  before,  but  the  hemorrhage  will  be  different,  and, 
unless  some  large  vein  has  been  cut,  not  so  copious.  We  may  even  find 
coagula  in  the  wound  and  the  gaping  and  evected  edges  if  infliction  has 
been  done  before  the  elasticity  of  the  skin  is  lost ;  but  the  bleeding  is 
venous  and  follows  the  laws  of  gravity,  does  not  spread  so  widely  as 
when  the  heart  stiU  acted,  even  if  it  gave  but  one  or  two  beats ;  and  this 
fact  of  itself  calls  for  most  caref id  search.  While  it  is  possible,  as  in 
the  case  quoted  from  Casper,  that  a  mortal  wound  may  present  only  the 
appearance  of  one  made  on  the  dead,  if  the  wound  has  been  made  on 
the  body  after  death  has  been  established  for  half  an  hour  or  more  and 
the  death  could  be  attributed  to  another  cause,  such  as  a  blow  upon  the 
head,  the  question  of  the  wound  having  been  made  on  the  living  would 
properly  be  decided  in  the  negative,  the  majority  of  evidence  pointing  to 
another  cause  for  death,  and  all  the  appearances  of  the  cut  being  those 
of  wounds  on  the  cadaver.  Still  doubt  might  be  raised,  for  the  woimd 
to  the  head  might  be  such  as  could  be  received  by  the  body  falling ;  and 
as  the  fall  would  be  simultaneous  with  the  wound  and  with  the  death, 
the  question  of  which  injury  took  life  would  be  one  of  difficulty.  I  con- 
sider great  stress  should  be  laid  upon  the  hemorrhage  fi'om  the  wound, 
for  the  heart  is  the  last  part  of  man  to  die,  and  while  its  action  may  be 
feeble  by  reason  of  the  nature  of  the  injury,  if  the  cut  was  made  before 
death  took  place  more  bleeding  could  properly  be  expected,  and,  as  said 
before,  of  an  arterial  character.  In  1859,  at  Lyon's  Falls,  N.  Y.,  a  Mrs. 
PrisciUa  Budge  was  found  dead  in  bed,  cold,  and  with  her  throat  cut. 
Her  husband,  the  Rev.  Mr.  Budge,  was  arrested  for  murder,  but  the  ver- 
dict of  acquittal  was  rendered  by  direction  of  the  judge,  as  clever  cross- 
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examination  of  counsel  had  confused  one  of  the  people's  medical  experts 
and  if  the  statements  he  made  were  correct,  eonvietioii  could  only  lie 
had  on  probabilities.  The  evidence,  however,  of  the  body  and  its  mit- 
roundings,  as  reported  by  Dr.  Swinburne,  showed  a  transverse  cut  of 
tlie  tliroat,  below  the  thyroid  and  severing  the  cricoid  cartQage,  g»)ing 
so  deep  on  the  left  side  as  to  cut  the  ti'ansverse  process  of  the  fifth  otr- 
vical  vertebra,  the  periosteum  and  substance  of  the  vertebra  also  cut.  and 
then  the  soft  parts  of  the  right  side  of  the  neck.  The  cut  was  evidi^ntk 
from  right  to  left,  from  the  manner  of  it«  beginning  and  ending,  ami  the 
bedclotlies,  whieli  were  uiidistm'bed,  as  well  as  the  nightdress  of  the 
woman,  were  free  from  blood.  Blood  had  flowed  fi-om  both  sides  of  the 
wound  down  the  neck  and  soaked  the  mattress.  There  was  no  spatter- 
ing of  blood  anywhere,  and  the  defense  was  suicide  while  in  bed,  tht* 
weapon  being  a  razor  foimd  lying  near  the  right  hand.  The  autopsy, 
which  was  not  held  until  fom*  months  after  death,  but  which,  owing  lo 
the  winter  weather,  hard  frost,  and  character  of  soU  in  which  the  IhhIv 
was  buried,  was  still  a  valuable  autopsy,  gfeve  the  signs  of  death  from 
suffocation.  The  appearances  of  the  wound  as  the  woman  lay  in  kd 
were  in  every  way  the  same  as  if  it  had  been  made  during  life.  The  only 
difference  was  that  the  blood  flowed  by  gravity,  and  was  not  thi-own  for- 
cibly by  the  per  saltem  action  of  the  heart.  Had  the  medical  man  who  first 
saw  the  case  been  famiUar  with  the  rudiments  of  medical  jurispnidenee 
or  been  a  close  observer,  the  fact  that  there  was  an  absence  of  blood  over 
the  bed,  walls,  floor,  face,  hands,  or  anywhere  else  that  a  live  artery  could 
throw  it,  he  would  not  have  been  so  ready  to  consider  the  ease  one  of 
suicide,  but  would  liave  made  proper  examination  of  the  boily  for  other 
cause  of  death.  Comparing  this  case  with  the  one  of  throat-cutting  pi^ 
viously  quoted,  the  immediate  difference  is  noted :  the  body  li\-ing  and 
but  one  carotid  severed,  the  walls,  shaving-stand,  floor,  everything  around 
covered  with  blood ;  the  body  dead,  heav^'  oozing  of  blood,  flowing  in 
the  line  of  gravity,  no  spattering  of  spots  anywhere  about. 

Lacerated  Wounds. — These  may  be  caused  by  other  than  sharp  in- 
struments, or  even  by  them,  for  the  injury  is  where  the  wound  is  torn 
and  not  clean  cut.  A  mai'ked  feature  is,  they  are  generally  attended 
with  but  Uttle  hemorrhage,  the  vessels  being  severed  by  tearing,  thr 
ragged  edges  entangle  the  blood  so  it  rapidly  clots,  and  prevents  further 
bleeding.  A  Hmb  may  be  torn  completely  off  and  not  so  much  hemor- 
rhage foUow  as  would  from  a  severe  cut.  Still,  death  from  bleeding 
as  the  result  of  a  lacerated  wound  can  and  does  take  place.  The  ehit-f 
danger,  however,  is  from  the  extent  of  the  injury  and  the  shock  to  the 
nervous  system.  The  ap])earance  of  a  lacerated  wound  made  during  life, 
unless  it  is  of  some  days*  standing,  is  not  to  be  distinguished  from  one 
made  immediately  or  shortly  iifter  death.  Coagula  are  found  in  the 
wound  in  both  cases,  for,  as  shown  above,  the  blood  does  not  lose  its 
power  of  coagulation  until  the  body  has  lost  its  heat.  Consequently,  if 
the  wound  is  made  near  to  the  time  of  death  the  blood  effused  will  W 
found  more  or  less  clotted  in  it.  And  the  arteries  being  torn,  we  do  not 
have  the  free  s})urting  seen  wlien  they  are  cleanly  cut.  The  evidence  to 
be  relied  upon  as  to  the  wound  lia\dng  l)een  made  upon  the  Uving  is 
chiefly  the  history  of  the  case  to  be  obtained  from  those  who  first  saw 
the  body.  Naturally,  if  witnesses  of  the  wounding  can  be  found  the 
question  is  easy  of  solution  ]  but  where  none  such  are  obtainable  the  de- 
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cisiou  has  to  be  very  guarded,  nothing  being  positive  about  the  wound 
itself. 

An  injury  of  this  nature  may  present  some  of  the  characteristics  of 
one  incised,  for  a  blow  delivered  on  a  part  under  which  lies  a  ridge  of 
bone,  while  not  causing  the  cut  by  the  weapon,  may  by  the  force  cause  a 
division  of  the  skin  and  subsequent  parts  by  the  power  with  which  they 
are  driven  upon  the  bony  ridge  or  protuberance.  And  thus  made,  the 
cut  may  appear  more  like  an  incised  wound.  A  similar  result  may  be 
obtained  where  the  bone  under  the  tissue  struck  is  smooth,  for  if  the 
tissue  is  not  thick  the  force  of  the  blow  may  cause  a  wound  sufficiently 
clean  cut  in  character  to  allow  of  an  artery  divided  in  it  to  spurt  blood 
to  quite  a  distance.  In  the  case  of  (yShea,  tried  for  the  murder  of  his 
wife  in  Washington  County,  N.  Y.,  in  1881,  evidence  was  presented  of  a 
fight  between  the  two,  and  lacerated  and  contused  wounds  were  found  on 
the  woman  in  different  positions.  The  three  principal  ones  were :  first, 
over  the  right  eye,  severing  the  anterior  branch  of  the  temporal  artery ; 
second,  on  the  back  of  the  head  below  the  occipital  protuberance ;  and 
third,  on  the  left  lower  jaw,  probably  cutting  the  facial  artery  where  it 
crosses  the  body  of  the  bone.  The  woman  was  found  dead  in  her  bed  in 
a  small  room,  and  blood  in  spots  was  noted  on  the  walls,  windows,  and 
ceiling,  as  well  as  on  the  bed  and  fioor.  It  was  claimed  by  the  people 
that  these  blood-spots  were  from  the  cut  over  the  eye,  and  it  was  shown 
the  distance  they  had  to  be  thrown  was  from  three  to  five  feet.  From 
the  body,  as  it  lay  on  the  bed,  to  the  ceiling  was  about  four  feet,  and  it 
was  claimed  that  the  temporal  artery  could  throw  the  blood  up  to  the 
ceiling  from  the  bed.  The  woman's  hair  was  done  up  in  a  knot  behind 
her  head,  the  ends  of  which,  however,  hung  loose,  and  were  wet  with 
blood.  It  was  claimed  by  the  defense  that  the  spots  were  more  liable  to 
come  from  blood  being  thrown  from  these  ends  of  hair  in  the  fight  which 
took  place,  as  the  artery  could  not,  in  aU  probability,  have  sufficieut  force 
to  raise  a  jet  of  blood  four  feet.  It  was  a  drunken  brawl,  and  the  jury 
brought  in  a  verdict  of  murder  in  the  second  degree.  In  this  case  the 
wounds  were  all  lacerated  and  contused,  and  yet  hemorrhage  to  a  con- 
siderable amount  took  place.  I  am  more  inclined  to  the  belief  that  the 
spots  of  blood  on  ceiling  and  walls,  especially  if  they  reached  their  desti- 
nation from  a  distance  of  four  to  five  feet,  were  more  probably  caused 
by  the  fiirting  of  the  hair  in  the  struggle,  than  directly  from  the  artery, 
especially  as  a  few  weeks  after  the  trial  I  saw  a  case  where  a  young  man 
had  been  cut  in  exactly  the  same  spot  on  the  right  forehead  by  a  brick 
thrown  with  force,  which  caused  a  clean,  lacerated  wound,  allowing  the 
anterior  branch  of  the  temporal  to  give  characteristic  arterial  hemorrhage. 
In  this  case  the  man  was  standing,  for  the  blow  did  not  knock  him  down 
or  render  him  insensible,  and  the  extreme  dista.nce  to  which  the  artery 
threw  the  blood  was  three  and  a  quarter  feet,  and  when  I  saw  the  case 
the  vessel  was  still  bleeding,  though  not  with  such  force. 

From  the  foregoing  it  will  be  seen  that  as  much  care  must  be  exer- 
cised by  the  medical  examiner  in  passing  judgment  upon  a  lacerated 
wound  as  upon  one  incised,  supposing  the  former  to  have  been  made 
during  life.  In  the  case  cited  small  wounds  have  been  given  as  examples. 
If,  however,  large  arteries  are  cut  by  the  blow  of  the  bludgeon  or  other 
blunt  weapon  and  the  wound  be  fairly  sharp  in  outliue,  the  bleeding  may 
be  more  that  of  an  incised  wound  than  a  torn  one,  and  caution  is  neces- 
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saiy,  for  the  wound  may  be  the  direct  cause  of  death ;  and  yet  if  it  L? 
considered  to  be  an  incised  one,  it  is  not  sufficient  to  be  fatal,  the  (•oncu'- 
sion  from  the  blow  making  the  wound  being  the  death  protiui-er.  thi- 
wound  ])eing  but  an  additional  injurj'^  and  not  one  wliich  would  W  con. 
sidered  dangerous  to  life. 

Qunshot  Wounds. — This  class  of  injuries  are  generaUy  prodm-ed  l»y 
missiles,  chiefly  lead,  fired  from  some  sort  of  pistol  or  gun,  the  prf>|H?lIin^ 
force  being  j)owder.  And  this  is  in  fact  what  one  mainly  meets  in  legal 
practice ;  but  it  is  still  to  be  remembered  that  the  same  chanu-ter  nf 
wound  may  be  made  by  any  projectile,  no  matter  of  what  it  is  coniposeil, 
and  no  matter  what  the  pixjpelling  force.  As,  for  example,  a  .small  stoni^ 
or  pebble,  resembling  a  bullet  in  size,  thrown  by  a  blast  or  any  suffieifnt 
force,  will  give  what  is  technically  known  as  a  gunshot  wound,  and  it  ii 
such  a  wound,  only  not  one  caused  by  the  use  of  fire-arms. 

Where  the  injury  is  by  a  bullet  fired  from  a  gun  or  rifle  we  have 
certain  characteristics  which  are  common  to  this  class  of  wounds.  The 
effect  of  a  ball  striking  the  soft  tissues  of  tlie  human  body  is,  first,  that 
of  contusion,  and  the  degree  of  this  contusion  is  in  proportion  to  the 
velocity  of  the  bullet.  Onlinaiily,  when  tmveling  at  the  usual  velocity, 
a  bidlet  does  not  at  first  sight  appear  to  have  bruised  the  tissues,  but  the 
force  is  so  gi*eat,  the  speed  is  so  swift,  the  contusion  reaches  the  point  of 
disintegration  of  the  tissue  struck,  and  we  see  but  the  open  wound  of 
entrance  and  the  corresponding  one  of  exit.  The  track  is  open  in  all  its 
course,  for  the  contusion  was  so  strong  the  tissue  in  the  course  of  the 
ball  was  rai)idly  and  instantaneously  ivduced  to  a  pulp.  Shreds  of  it 
may  ho  in  the  course  of  the  wound,  but  what  remains  is  dead  tist;ue,  all 
life  having  been  done  away  with  by  the  terrible  force  of  the  blow.  There 
is  added  to  a  gunshot  injiirj^  which  of  itself  may  not  be  dangerous  either 
from  the  part  shot  or  the  amount  of  blood  lost,  the  f Victor  of  sloughing 
and  the  healing  by  second  intenticm,  and  a  slight  wound  may  undt-r  the?* 
considerations  become  a  dangerous  one.  The  contusion  is  so  complete 
and  the  time  of  the  l)niisiiig  forc»e  so  short  that  the  surrounding  j^rts^ 
are  not  involved,  und  ecclivmosis  is  rai*elv  seen.  It  is  different,  howevtr. 
if  the  ball  is  a  s])ent  one  or  one  traveling  at  a  verj'  low  rate  of  velocity. 
Here  the  skin  may  not  be  broken  and  the  contusion  constitutes  all  the 
wounding,  although  that  contusion  may  have  deep  effet*ts,  and  bruist*  in- 
ternal organs  in  a  way  to  cause  death.  The  signs  extt*rnally  would  l»e 
the  ont\s  already  described  in  other  like  wounds  made  by  any  blunt,  bani 
instninient,  and  the  size  and  api)earance  of  the  bruise  would  be  in  ae«M»nl 
with  the  missile  making  it. 

When  a  ))nllet  has  ent(Ted  or  travei*ses  a  body,  supposing  it  do<*s  not 
touch  bone,  its  track  nniy  be  f(dlowed  on  dissection  and  shown  as  a 
blood-stained  line,  as  well  as  th(^  openings  in  the  various  tissues  |>ene- 
trated.  If  the  recipient  has  survived  the  wound  a  few  days,  two  or  thn-e. 
while  the  track  is  then  not  an  open  one,  it  is  nevertheless  as  easily  foU 
l<)w«.*d,  for  slight  inflammation  having  by  this  time  started  in  the  course 
of  the  ball,  (hit  sharp  red  line  is  ])lainly  seen  against  the  other  tissues. 
If  bone  be  stiiick,  something  more  hai)pi^ns,  for  the  bullet,  being  of  soft 
h»ad,  is  more  or  less  "  upset,"  as  the  sjiying  is,  and  if  it  penetrates  the 
bone  it  loses  some  of  its  lead  by  attrition.  The  fractnre  thus  caused  i> 
generally  radiating  in  character.  The  ball  may  disintegrate  Iwne  in  the 
same  way  it  does  the  soft  parts,  especially  when  the  bone  struck  is  of 
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hard  and  brittle  constituency.  And  when  this  is  the  case,  the  ball  loses 
even  more  of  its  lead  than  when  merely  piercing  a  bone  or  lodging  in  one. 

In  these  days  the  majority  of  fire-arms  throwing  bullets  are  rifled, 
and  the  ammunition  used  is  called  ^^  fixed,"  from  the  fact  that  ball  and 
cartridge  form  one  package,  the  cartridge-shell  being  of  metal  and  the 
ball  being  set  firmly  in  it  direct  upon  the  powder,  wads  being  no  longer 
interposed  between  the  two.  These  facts  alter  somewhat  our  dealings 
with  this  class  of  wounds.  Formerly,  when  smooth-bore  muskets  and 
pistols  were  in  common  use,  with  round  balls,  as  such  weapons  gave  but 
a  low  velocity  and  comparatively  small  penetrating  power,  a  bullet  was 
often  deflected  by  encountering  bone  or  even  by  tendons,  when  these 
were  struck  at  an  acute  angle,  and  the  bullet  changed  its  course  in  the 
body.  I  do  not  mean  to  say  bullets  from  rifled  weapons  are  never  de- 
flected, but  their  higher  rate  of  speed,  their  greater  power  of  penetration, 
the  form  of  the  bal]  being  long  and  pointed,  the  rotary  motion  imparted 
by  the  rifling  of  the  barrel,  tend  rather  to  send  the  bullet  in  a  straight 
line  to  its  destination,  boring  its  way  through  bone  or  all  obstacles,  than 
to  let  it  be  turned  one  way  or  another  bv  tissues  lying  in  its  course.  And 
this  should  be  remembered,  for  it  may  have  an  important  bearing  in  the 
opinion  expressed  on  a  given  wound  as  to  its  danger. 

In  the  early  eighties  a  man  was  shot  at  Fonda,  N.  Y.,  in  the  neck, 
left  side  Three  days  afterward  he  was  paralyzed  on  the  right  side,  and 
died  in  about  a  week.  The  surgeon  in  attendance  supposed  from  the 
paralysis  being  on  the  right  side  that  the  buUet  had  turned  on  the  trans- 
verse process  or  on  the  bodies  of  the  cervical  vertebrae,  probed  further 
for  the  ball,  and  his  probe  passed  easily  its  entire  length  up  toward  the 
head.  At  the  autopsy,  however,  he  found  no  wound  or  clot  or  other 
injury  to  the  brain,  and  then  began  dissecting  the  neck,  following  the 
wound  of  entrance.  In  a  straight  line  from  where  the  bullet  entered  it 
X)assed  to  lodge  between  the  fSth  and  sixth  vertebrae,  cutting  the  left 
vertebral  artery  completely  in  two.  The  cause  of  the  paralysis  was  then 
apparent.  The  weapon  used  was  a  small  revolver,  but  with  rifled  barrel 
and  conoidal  ball. 

Wounds  made  by  shot-guns,  unless  they  are  loaded  with  buckshot  or 
ball,  depend  upon  the  distance  from  which  the  shot  was  fired  for  their 
appearance.  If  fired  at  close  range,  before  the  charge  of  shot  has  had 
time  to  separate  a  tearing  wound  of  large  size  is  made.  The  edges  are 
not  as  clean  as  when  a  rifle-ball  has  entered,  for  the  charge  is  not  a  com- 
pact one.  If  fired  from  a  greater  distance,  then  we  find  shot  in  a  larger 
area,  some  deeper  than  others  in  penetration,  and  the  shot  go  in  singly 
or  in  groups,  depending  on  how  carefully  they  were  put  into  the  car- 
tridge. If  not  fatal  outright  and  if  not  entering  a  cavity,  the  wounds  are 
dangerous  only  from  the  inflammation  that  may  follow. 

Gunshot  wounds  may  be  fatal  without  any  external  mark,  for  the 
weapons  may  be  discharged  into  the  mouth,  or  the  bullet  may  enter  by 
the  vidva  or  anus.  During  the  War  of  the  Rebellion,  a  general  ofllcer 
of  the  Federal  forces,  riding  in  a  fog  up  to  a  picket,  discovered  it  to  be 
the  enemy.  He  wheeled  his  horse,  and  leaning  down  on  him  as  far  as 
possible,  drove  in  the  spurs.  The  picket  fired  a  volley.  The  general's 
horse  carried  him  into  our  lines,  but  the  general  was  dead.  A  bullet  had 
entered  the  anus,  leaving  no  mark  of  its  entrance,  and  ended  its  course 
in  the  thorax. 
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Marks  of  Discharge  upon  Clothing  or  Skin. — To  bum  ail  the  pow- 
der used  as  an  ordinary  charge,  a  gun  would  have  to  have  a  barrel  about 
fourteen  feet  long.  The  "  flash  ^  of  fire-arms  so  eloquently  written  abont 
is  from  particles  or  grains  of  burning  powder  not  fully  consxmied.  The 
smoke  is  from  that  part  of  the  powder  completely  burned.  It  is  clear, 
then,  that  the  burning  grains  will  cause  fire-marks  on  clothes  or  skin  if 
the  discharge  is  near  enough  to  the  body.  The  distance  the  muzzle  of 
the  piece  has  to  be  from  t£e  body  depends  upon  the  kind  of  arm  used, 
its  caliber  and  charge.  All  vary,  and  experiments  made  with  the  allegvd 
weapons  are  the  only  guides  which  can  be  truly  relied  on.  In  general 
it  may  be  said  the  muzde  must  be  almost  touching  for  bums  of  clothing 
or  skin  to  be  present,  but  here  again  we  find  some  cloths  take  fire  more 
readily  than  others.  The  skin  is  more  uniform  in  this  particular,  and 
burning  of  it,  or  the  numerous  implantations  of  powder-marks,  shows  the 
weapon  to  have  been  held  within  a  short  distance. 

in  1883  a  man  named  Heigham  shot  another  to  death  in  Watertovn, 
Jefferson  Coimty.  Self-defense  was  claimed,  and  the  distance  the  weapon 
was  from  the  body  when  the  shot  was  fired  became  an  important  ques- 
tion in  the  case.  As  part  of  the  evidence  to  decide  this  question  was 
how  far  powder  would  be  implanted  in  the  skin,  the  subject  was  referred 
to  Dr.  James  D.  Spencer,  of  Watertown,  one  of  the  medical  experts  for 
the  people.  The  doctor  consulted  me,  and  together  we  made  certain 
experiments  to  see  how  far  the  weapon,  described  in  the  notes  as  an 
"  English  bull-dog  pistol,  self -cocking,  .32-inch  caliber,  9  grains  of  puw- 
der,  88  grains  of  lead,  made  by  Smith  &  Weston,''  would  carry  unbumed 
powder  and  plant  it  in  human  cuticle.  On  the  8th  of  December,  ISSi 
in  the  dissecting-room  of  the  Albany  Medical  College,  we  fired  at  a  pie<*e 
of  skin  which  had  been  taken  from  a  fairly  fresh  subject,  and  which  is 
described  as  having  been  "  nine  inches  square,  with  cadaveric  rigidity.'* 
Shots  were  also  fired  at  doth.    The  notes  say : 

Skin, 
No.  of  Shot.         Distance.  Direction.  Result. 

1  6  feet.  Direct.         Powder  too  numerous  to  count.    Flashed. 

2  8    **  **  25  to  30  grains.     Flashed. 

3  10    "  "  8  to  12        "  " 

Scalp  with  Coarse  Hair. 

1  2  feet.  Direct.  Hair  singed. 

2  2    **                      **  **  '' 

3  3    ''                      '^  **  ** 
^  3    ''                     ''  ^'  '' 


5  3 


t(  ((  (t        t( 


On  Cloth  of  Coat 
4  feet.  Direct.         Lubricant  on  doth  around  bullet-hole. 

Two  Cloths  over  Cotton  Shirty  Undershirt,  and  Skin, 


1 

5  feet. 

Direct. 

Lubricant  around  bullet-hole. 

2 

4    '' 

3 

6    " 

4,  twice 

7    " 

5,      " 

8    " 

6,  thrice 

10    " 

7,      " 

10    " 

Origina 

1  cloth  over 

akin  torn: 

no  lubricant. 
8,      "  10    "  •*  Same  as  No.  7. 
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Tig.  n.— IS  CentlmetaTS. 


<  y  .  '  >     . .'  ■. 


««     ,•.• 


FlK.  at.— a)  Centlmeten. 
Fowder  Ukttoo-in«rk«  made  br  revolver  at  varlona  dlstancea.    CTanrdea.) 
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^^^f-:. 


Pig,  as.— 3D  Centimeter*. 
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On  December  25th  further  experiments  were  made  in  the  same  place 
on  human  skin. 


No.  of  Shot.        Distance. 


1 
2 
3 
4 
5 
6 
7 
8 


7  feet. 

6 

5 

5 

4 

3^ 

3 

4 


IMrection. 
Direct. 


Powder-marks  and  lubricant.     Flashed. 

25  to  30  powder.  Yes. 

25  to  30       ** 
15  to  20       ** 
15  to  20       *' 
Too  numerous  to  count. 


Oblique. 


a 
n 
<< 


ti 
n 
It 


It 
it 


Experiments  were  then  made  as  to  powder-marks  on  cloth  in  frames 
with  canton-flannel  behind  at  the  armory  of  the  Tenth  Battalion,  N.  G. 
S.  N.  Y. 


it  Shot. 

Distance. 

Direction. 

1 

6  feet. 

Oblique. 

2 

5    '' 

n 

3 

4    " 

tt 

5 

o    tt 

t< 

6 

1  foot. 

It 

7 

6  feet. 

Direct. 

8 

5    '* 
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Lubricant  on  cloth  and  frame,  and  powder-marks. 

((  tt  tt  tt  it 


Prom  one  to  five  feet,  some  scorching.    , 

Further  experiments  to  determine  radius  of  powder-marks.    Paper 
was  fired  at  so  stretched  as  to  allow  of  a  smooth  surface. 
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Paper  scorched ;  fire. 


Powder  was  driven  through  paper  in  all  experiments. 

While  these  experiments  are  valuable,  it  must  be  remembered  they 
are  the  results  of  only  one  kind  of  fire-arm.  Another  pistol  of  the  same 
caliber  but  with  a  longer  barrel  would  show  differently,  or  if  the  caliber 
were  smaller,  variations  would  be  found.  They  give,  however,  some  idea 
of  what  may  be  expected  of  fire-arms  in  general. 

Gunshot  wounds  on  the  dead  body  give  the  same  appearance  as  in 
the  living.  The  only  difference  may  be  bleeding,  for  on  the  cadaver, 
unless  the  bullet  cut  a  vein,  no  bleeding  foUows  the  shot.  The  size  of 
the  wound  on  the  dead  does  not  differ  from  ones  made  in  life.  The  en- 
trances and  exits  bear  about  the  same  relation  to  each  other,  and  in  all 
other  respects,  to  give  an  opinion  only  on  the  evidence  of  the  orifices, 
without  taking  every  circumstance  obtainable  into  consideration^  would 
be  to  give  but  negative  testimony.  The  track  of  the  wound  internally  in 
the  dead  body,  unless,  as  said  before,  the  bullet  had  traversed  a  vein. 
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would  not  give  the  same  color  from  blood-staining  as  we  find  in  like 
wounds  before  death.  While  practice  and  care  may  make  the  distinctioiu 
it  is  not  one  that  can  be  considered  as  positive  proof,  although  it  huit 
aid  in  the  conclusion  when  coupled  with  other  revelations  of  the  autopsy. 

Self-inflicted  Gunshot  Wounds. — To  state  that  a  given  wound  cou!d 
not  be  made  upon  a  body  by  the  person  himself  is  to  put  one  side  the 
known  peculiarities  of  suicides.  The  most  improbable  means  as  well  as 
the  most  unexpect.ed  methods  are  practiced  at  times  by  those  bent  on 
self-destioiction.  One  fact  is  generally  pi'esent,  and  that  is,  where  deter- 
mination to  die  is  the  cause  of  inflicting  a  wound,  what  is  supposed  ti> 
be  a  vital  spot  is  always  chosen,  into  which  the  shot  is  discharged.  And 
the  pistol  or  gun  is  more  apt  to  be  held  near  than  to  be  fired  from  a  dis- 
tance. The  results  of  near  fire  would  then  be  present,  and,  added  to 
other  circimistances,  show  the  wound  to  have  been  self-inflicted. 

Wounds  may  be  given  with  fire-arms  which,  while  fatal,  are  entirely 
accidental.  One  often  sees  accounts  of  such  accidents  to  sportsmen,  vho 
in  carelessly  handling  their  guns  receive  dangerous  or  fatal  injuries,  or 
who,  in  some  careless  way,  shoot  a  companion.  In  wounds  of  tiiis  kind, 
while  the  wound  itself  may  have  all  the  appearance  of  being  homioidil 
and  not  accidental,  surrounding  circumstances  have  much  weight  A 
man  found  dead  from  a  gunshot  wound  in  the  back,  murder  would  not 
be  thought  of  if  he  was  out  shooting,  and  his  gun  was  found  hanging 
in  a  hedge  or  close  by  a  fence  which  gave  evidences  of  ha\nng  been 
passed  by  tlie  man  himself.  Wounds  of  this  character  may  not  be  go 
close  as  to  give  burning  or  bruising,  but  attendant  proof  will  show  how 
they  came  to  be  inflicted. 

Danger  and  Severity  of  Wounds. — If  one  considers  that  any  injnir 
done  to  a  human  body,  from  chances  of  inflammation  or  absorption  of 
some  septic  matter,  or  on  account  of  a  speculative  condition  of  the  wounded 
that  he  may  have  disease  of  the  kidneys,  stomach,  or  what  not,  prove  in 
time  a  dangerous  injur}',  all  assailants,  no  matter  what  the  result  of  their 
assault,  should  be  confined  until  such  time  as  all  remote  danger  from 
whatever  cause  is  entirely  removed.  The  law,  however,  does  not  so  hold, 
and  medical  men  should  be  able  to  place  some  fair  limit  to  the  danger 
zone,  as  they  must  be  able  to  state  why  a  given  injury  is  dangerous  to 
life. 

Wounds  which  involve  cavities  like  the  chest  or  abdomen,  cut  larp 
vessels,  cause  great  laceration  or  crushing  of  soft  tissues,  create  com- 
pound fractures  of  the  larger  bones,  contuse  or  fracture  the  skull  or 
spinal  column  so  the  nerve  tissues  are  directly  injured — in  short,  any 
wound  that  does  such  grave  harm  that  the  danger  to  life  is  imminent,  is 
one  upon  which  the  prisoner  woiUd  be  held  until  the  issue  as  to  life  or 
death  is  decided.  It  is  well  known  that  even  sUght  wounds,  cuts,  or  lae- 
erations  may  be  attacked  by  erysipelas  and  the  patient  die,  but  the  *-nMiT- 
be's  '^  are  not  to  be  taken  into  consideration,  unless  the  chance  of  their 
developing  is  almost  immediate ;  the  "  is  ^  is  what  must  decide  the  ques- 
tion. A  kick  or  severe  blow  to  the  abdomen  would  have  to  be  judged 
by  the  condition  of  the  patient  just  after  the  receipt  of  the  iniury,  and 
the  physician  would  properly  state  that  such  an  injury,  judging  from 
the  collapsed  state  of  the  patient,  was  one  he  could  not  give  a  positiTf 
statement  upon  as  to  its  danger,  but  must  wait  two  or  three  days  to  de- 
termine if  internal  lesion  of  serious  character  had  not  been  done.    Here, 
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then,  reasonable  time  is  taken,  and  taken  because  of  the  alarming  condi- 
tion of  the  patient  shortly  after  his  receiving  the  injury.  In  the  case  of 
a  man  suffering  concussion  of  the  brain  and  insensible,  the  surgeon  gives 
his  opinion  at  once  that  the  wound  is  dangerous  to  life.  In  the  case  of 
the  blow  to  the  abdomen,  the  patient  not  insensible,  but  evidently  badly 
hurt,  he  takes  a  reasonable  time  and  states  his  reasons  therefor. 

A  wound  may  not  be  immediately  dangerous  to  life  and  yet  be  a  seri- 
ous wounding,  one  which  may  become  dangerous  in  a  few  hours,  or  may 
not  assume  any  such  change.  Here  the  committing  magistrate  is  to  be 
guided  by  the  requirements  of  the  law,  the  doctor  merely  stating  the 
wound  is  a  serious  one,  but  if  nothing  out  of  the  ordinaiy  occurs,  it  is 
not  necessarily  dangerous  to  life.  The  medical  opinion  must  not  only  be 
founded  upon  the  nature  of  the  injury,  but  also  upon  the  condition  and 
history  of  the  patient,  for  what  would  only  be  a  severe  wound  in  one 
person  would  be  a  dangerous  one  in  another,  and  the  surgeon's  knowledge 
of  his  profession  enables  him  to  differentiate  between  the  two.  It  may 
be  a  difiKcult  and  trying  position  for  the  medical  man,  and  one  where, 
whichever  way  he  decides,  he  may  be  severely  criticised  j  but,  "  for  this 
we  are  doctors." 

Evidence  of  Wounds*  Weapons,  and  other  Articles. — After  the 
examination  of  a  body  dead  under  circumstances  which  call  for  legal  in- 
vestigation, the  medical  examiner  has  to  make  deductions  from  all  the 
different  appearances  of  the  case  as  to  the  questions.  Was  the  death 
from  homicide,  suicide,  or  accident?  To  do  this,  everything  about  the 
body  and  the  wounds  must  be  carefully  noted,  and  the  weight  due  each 
in  the  general  summation  carefully  balanced.  The  question  will  be 
asked,  Was  there  a  weapon  used,  and  if  so,  what  kind  of  a  weapon  t 
This  is  to  be  answered  from  the  evidences  of  the  wound  itself,  the  cloth- 
ing, and  the  autopsy.  Where  death  is  from  an  incised  wound  the  char- 
acter of  the  cut  indicates  the  knife.  In  the  case  of  Mrs.  Budge,  already 
cited,  the  defense  claimed  her  throat  was  cut  by  the  razor  found  on  the 
bed  near  to  her  right  hand.  The  wound  was  undoubtedly  an  incised  one, 
and  it  is  described  as  being  "  on  the  right  side,  three  and  one  half  inches 
below  the  lobe  of  the  ear ;  on  the  left  side,  about  three  and  one  quarter 
inches  below  lobe  of  ear  5  four  and  one  half  inches  below  center  of  chin 
on  medium  curved  line,  severing  the  cricoid  cartilage,  oesophagus,  arteries, 
veins,  pneumo-gastric  nerves,  and  all  the  muscles  of  the  anterior  part  of 
the  neck.  Circumference  of  neck  above,  or  at  the  wound,  twelve  inches ; 
curved  length  of  cut,  five  and  one  half  inches.  Depth  of  cut  in  a  direct 
line,  two  inches  back  to  the  vertebrae,  cutting  through  the  periosteum 
and  into  the  osseous  matter  of  the  fifth  vertebra,  and  also  shaving  off  a 
lateral  portion  of  the  transverse  process  of  this  vertebra.  Skin  on  the 
right  side  cut  down  one  half  to  three  quarters  of  an  inch  lower  than 
tissue.  Tissue  on  left  side  cut  deeper  than  skin  about  one  half  to  three 
quarters  of  an  inch,  and  extending  down  into  the  muscles  external  to 
the  vertebrae,  so  that  the  skin  at  the  termination  of  the  cut  on  the  left 
side  appeared  as  if  stretched  and  rounded  instead  of  being  sharp,  or  an- 
gular. Trachea  and  tissues  retracted,  so  that  wound  gaped  about  two 
inches."  It  was  claimed  by  defense  the  death  was  suicidal,  but  the  evi- 
dence of  the  wound  puts  this  assertion  in  doubt.  It  is  to  be  noticed  on 
the  right  side  the  skin  is  cut  further  than  the  muscles,  the  incision  tails 
off  in  the  skin.    To  do  this  the  knife  must  have  been  drawn  gradually 
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from  the  cut.  On  the  right  side,  however,  the  skin  is  not  cut  as  far  a» 
are  the  muscles  underneath  it  by  half  an  inch.  Prom  what  has  been 
said  before,  the  fii"st  e\idenee  of  this  wound  would  be  that  it  started  on 
the  right  side  and  finished  on  the  left,  for  the  known  elasticitj*  of  the 
skin  gives  this  evidence.  It  is  di\4ded  first  at  the  beginning  of  the  in- 
cision before  the  knife  sinks  into  deeper  tissue,  as  is  always  the  ca^^f 
unless  the  knife  be  ])lunged  in  at  right  angles  to  the  surface  as  deep  as  it 
is  intended  the  incision  should  be  made,  and  then  drawn  on.  At  the  left 
end  of  the  incision  we  have  the  skin  divided  less  than  the  deeper  tis«ies. 
It  yields  before  the  force  of  the  knife,  and  resumes  its  position  after  the 
force  is  withdrawn. 

The  wound  tells  more.  It  goes  down  to  the  backbone,  strikes  and 
shaves  off  a  portion  of  the  transverse  process  of  one  of  the  vertebrae, 
then  sinks  a  little  into  its  body ;  and  when  released  from  this  hard,  re- 
sisting substance,  suddenly  sinks  deeper  on  the  left  side  than  it  did  on 
the  right  in  the  softer  tissues,  cutting  them  beyond  where  the  skin  b> 
divided.  The  evidence  of  the  wound,  clean  cut  and  evidently  made  with 
one  stroke,  points  to  strong  muscular  effort  and  a  strong-bladed  knife  as 
well.  Coiild  a  cut  of  this  natm^e  be  made  from  left  to  right,  be  made  hy 
a  not  over-powerful  woman  as  she  lay  in  bed,  and  with  a  razor!  The 
evidence  of  the  razor  should  be  noted.  It  was  but  little  bloody,  and  not 
nicked.  Could  the  highly  tempered  blade  of  a  razor  cut  through  a  trans- 
verse process  and  into  a  vertebral  body  and  not  be  nieked  or  broken  on 
its  edge  f  And  finally,  could  such  a  wound  be  made  by  a  razor  in  the 
manner  this  wound  was,  the  cut  to  start  on  the  left  side  f  Would  the 
woman  have  the  strength  to  finish  such  a  cut  as  is  described  on  the  right 
side,  after  cutting  so  deeply  on  the  leftt  Would  tliere  be  suflSeient 
muscular  power  left  to  cut  a  transverse  process  after  severing  the  carotid, 
jugular,  and  pneumo-gastric  nerve  on  the  left  side  T  All  the  evidence^of 
the  wound  and  the  alleged  weapon  point  to  another  conclusion.  The  razor 
could  not  have  made  such  a  wound  and  remain  intact  in  cutting-edge. 
It  would  have  been  almost  impossible  to  begin  the  cut  with  a  razor  in  the 
manner  this  cut  is  described  as  found  on  the  left  side  of  the  neck.  And 
strength  could  not  have  remained  long  enough  after  the  left  wound  to 
have  made  the  right.  The  cut  clearly  started  from  right  to  left,  was 
done  by  great  force,  and  with  some  knife  strong  enough  to  stand  sneh 
usage.  The  evidence  presented  by  the  wound  negatives,  therefore,  the 
theorv  of  suicide. 

On  August  5, 1873,  the  body  of  John  D.  Weston  was  found  dead  on  a 
farm  near  AJl)any,  N.  Y.  Weston  was  an  old  soldier,  who  had  lost  his 
left  arm.  Emil  Lowenstein,  who  had  been  a  friend  and  who  was  seen  in 
company  with  him,  was  arrested  as  the  one  who  had  committed  the  crime. 
The  body  not  being  found  until  two  days  after  death,  and  having  during 
that  time  been  exposed  to  the  weather,  was  pretty  well  decompos^.  The 
autopsy  was  held  on  the  8th,  and  the  following  wounds  were  discovered: 
an  incised  wound  of  throat,  about  five  inches  long,  just  above  the  thyroid 
cartilage  and  extending  two  inches  to  the  left  and  three  to  the  ri^t  of 
the  median  line,  dividing  no  large  vessels.  No  mention  is  made  as  to 
the  edge  of  this  wound,  or  whether  it  presented  any  evidence  of  having 
been  made  from  left  to  right  or  rice  versd;  the  coroner  described  it  as 
"  fly-blown ''  when  he  was  called  to  see  the  body  where  it  lay  in  the  wood- 
Along  the  left  side  of  the  face  another  cut,  which  merely  penetrated  the 
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skin,  and  corresponded  to  the  line  of  the  jaw.  A  trifle  to  the  left  of  the 
median  line  and  an  inch  above  the  eyebrow,  almost  in  the  center  of  tlie 
forehead,  was  an  oblong  opening  or  wound  which  penetrated  the  skull, 
and  was  apparently  made  by  two  bullets.  Following  this,  two  balls  were 
found  in  the  substance  of  tiie  brain  far  back,  having  nearly  gone  through 
the  brain.  The  wound  of  entrance  was  a  little  more  than  half  an  inch 
in  one  direction  and  a  little  less  than  half  an  inch  in  the  other.  Another 
gunshot  wound  was  found,  about  two  inches  to  the  left  and  somewhat 
above  the  line  of  the  first  mentioned.  The  bullet  in  this  wound  did  not 
penetrate  the  cavity,  but  was  found  flattened  against  the  bone.  At  the 
termination  of  the  left  eyebrow,  internally,  a  bafi  had  entered  and  pene- 
trated about  a  quarter  way  through  the  skull  walL  Behind  and  at  lower 
edge  of  left  ear  another  bullet  wound,  which  led  downward  into  the 
muscles  of  the  neck.  In  this  case  the  ball  was  not  found.  About  two 
inches  behind  right  ear  was  another  wound,  evidently  also  from  the 
same  pistol,  and  here  the  ball  was  found  in  contact  with  the  skull  and 
more  flattened  than  the  one  before  mentioned.  On  left  side  of  chest  and 
slightly  to  the  left  and  above  the  nipple  a  small  wound,  like  a  bullet 
wound.  The  ball  for  this  was  not  found.  Its  course  was  traced,  how- 
ever, for  about  twelve  inches  downward  and  toward  the  back.  A  little 
lower  down  and  more  toward  the  center  of  the  body,  in  the  fourth 
intercostal  space,  there  was  found  another  gunshot  wound  of  entrance. 
Following  this,  the  ball  was  found  to  have  passed  through  the  heart  and 
lower  lobe  of  the  right  lung,  and  was  recovered  in  the  right  pleural  cavity. 
The  man  had  lost  his  left  arm,  it  having  been  amputated  near  to  the 
shoulder.  In  the  back  of  the  right  hand  another  bullet  wound  was  seen, 
entering  opposite  the  metacarpal  bone  of  the  middle  flnger,  which  was 
broken,  and  passing  forward  to  the  base  of  the  thumb,  where  it  was 
lodged.  The  track  of  a  bullet  was  foimd  leading  to  the  right  upper  jaw 
from  below  and  to  the  left.  It  was  supposed  this  ball  had  entered  the 
left  side  of  the  neck  and  passed  upward,  but  neither  wound  of  entrance 
nor  ball  were  found.  From  the  amount  of  blood  in  the  chest  cavities  the 
wound  in  the  breast  was  considered  to  have  been  made  during  life.  No 
powder-raarks  or  burning  of  tissue  were  present  about  any  of  the  gun- 
shot injuries. 

In  this  case  the  evidence  of  the  wounds  is  perfectly  conclusive  that 
they  were  not  self-inflicted.  While  it  is  true,  as  will  be  referred  to  fur- 
ther on,  that  wounds  of  the  heart  are  not  necessarily  immediately  fatal, 
it  is  not  compatible  with  any  theory,  even  supposing  the  deceased  had 
first  cut  his  throat,  and  then,  not  finding  that  wound  suf^cient,  shot  him- 
self, he  could  have  infiict«d  all  the  wounds  found  before  muscular 
power  had  deserted  him.  The  wound  through  the  heart  was  not  described 
minutely  as  to  what  part  of  that  organ  was  traversed  by  the  bullet ;  but 
it  was  so  cut  that  blood  in  large  quantities  was  poured  out,  sufficient  to 
convince  the  gentlemen  making  tiie  autopsy  the  wounding  had  taken 
place  during  life.  The  evidence  of  this  particular  woimd  was  that  it 
was  fired  from  above  down,  and  from  left  to  right,  for  it  entered  between 
the  fourth  and  fifth  ribs,  passed  through  the  breast  and  lower  lobe  of  the 
right  lung,  being  recovered  in  the  right  pleural  cavity.  This  is  a  wound 
a  person  could  make  upon  himself,  and  there  need  be  no  evidences  of 
the  weapon  being  held  so  close  to  the  body  as  to  give  powder-marks  on 
the  skin  or  edge  of  the  wound  j  for  a  man  could  so  hold  a  pistol  of  small 
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size — and  later  in  the  trial  evidence  was  adduced  to  prove  the  weapon 
was  of  this  sort — as  to  send  a  ball  in  this  general  direction.  The  proU- 
bilities  are,  however,  against  such  a  theory,  for  it  would  be  not  only 
more  natural,  but  easier,  to  hold  the  weapon  more  at  right  angles  to  tbe 
chest  than  to  use  the  strained  position  such  a  shot  would  require,  the 
right  hand  being  used.  The  shot  which  entered  the  heart  nught  not 
have  proved  instantly  fatal,  and  one  or  more  of  the  other  wounds  eonH 
have  been  made.  But  suicides  generally  strike  for  vital  points,  and  it  is 
not  compatible  with  known  laws  of  injuries  to  nerve  tissue  that  two 
shots  could  be  fired,  by  the  person  taking  his  life,  into  the  brain,  as  were 
found  in  this  case,  going  in  from  the  forehead.  One  such  bullet  wonU 
in  all  human  probability  produce  instant  insensibility,  and  the  band 
would  not  have  been  able  to  give  the  second  shot.  Other  positive  evi- 
dences of  homicide  were  present.  It  has  alreadv  been  said  the  deceased 
had  only  his  right  arm,  and  a  bullet  woimd  and  the  ball  were  found  in  the 
back  of  the  right  hand.  This  would  of  itself  be  positive  evidence  of  murder, 
for  it  would  be  impossible  that  this  shot  could  have  been  self-inflicted. 

The  body  was  too  far  advanced  in  decomposition  to  decide  whidi 
wounds  were  made  before  or  after  death,  and  on  account  of  this  the 
evidences  to  be  deduced  from  the  incised  wound  of  the  neck  are  nil  A 
razor  found  near  the  body,  from  its  blood-stained  condition,  was  evidently 
the  cutting  instrument.  No  pistol  was  found,  but  one  was  recovered 
from  the  prisoner  which  could  have  fired  the  bullets  taken  from  the 
body.     The  prisoner  was  convicted  and  executed. 

In  the  summer  of  1879  one  Briggs,  a  farmer  living  at  the  lower  b(»rder 
of  Albany  County,  was  arrested  for  the  killing  of  a  man  named  Woods, 
employed  by  him  as  general  utility  man  about  the  farm.  Briggs,  having 
had  lus  suspicious  aroused  concerning  the  relations  of  his  infe  umI 
Woods,  determined  to  investigate,  and  stating  he  would  be  away  on 
business  for  a  few  days,  left  his  farm.  He  did  go  away,  but  retiimed 
secretly  in  the  night,  and  entered  the  general  li^dng-^oom  by  means  of  a 
window.  Off  of  this  room,  opposite  to  the  window  by  which  he  dimbed 
in,  were  two  small  bedrooms,  one  of  which  was  occupied  by  Mrs.  Briggs. 
The  door  of  this  room  was  open,  and  was  also  the  nearer  to  the  door 
leading  into  the  front  hall.  The  weather  being  warm,  this  hall  was  only 
closed  at  the  house  front  by  a  sash-door  fastened  by  an  ordinary  cast-iron 
bolt,  one  inch  wide  by  one  eighth  of  an  inch  thick.  Woods'  room  was 
upstairs.  Briggs  advanced  to  about  the  center  of  the  Uving-room,  from 
where  he  could  command  a  view  of  the  bed  in  his  wrife's  room.  Some 
slight  noise  made  by  him  caused  a  movement  by  an  occupant  of  the  bed, 
and  Briggs,  his  suspicions  now  converted  into  certainties^  raised  his 
pistol  and  fired.  Woods  sprang  from  the  bed  and  the  room,  turning 
into  the  front  hall.     Briggs  fired  another  shot,  and  then,  changing  W 

{)osition  by  advancing  so  as  to  command  the  hall,  fired  again.  Woods 
lad  by  this  time  reached  the  sash-door,  and  not  waiting  to  draw  the  bolt 
he  tlirew  himself  against  the  door,  breaking  the  bolt  squarely  in  t^'o,  and 
continued  his  flight  down  the  slight  liill  on  which  the  house  stood  to  the 
nearest  cottage,  about  one  quarter  of  a  mile  away,  where  he  fell  at  the 
door  groaning.  His  fall  and  groans  aroused  the  inmates,  who  got  up, 
opened  the  door,  and  were  considerably  surprised  to  find  a  man  withont 
a  stitch  of  clotliing  on  him  h-ing  on  their  doorstep.  Woods  was  earned 
into  the  cottage  and  put  to  bed.     On  the  third  day  he  died. 
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The  autopsy  disclosed  the  gunshot  wounds.  One  through  the  fleshy 
part  of  the  inside  of  the  ripit  arm,  another  grazing  the  right  side, 
about  on  a  level  with  the  wound  in  the  arm.  Both  of  these  were  clearly 
made  from  behind  forward,  and  neither  was  a  dangerous  wound.  A 
third  wound  of  entrance,  oval  in  shape,  was  foimd  in  the  left  chest,  in 
the  third  intercostal  space,  penetrating  the  cavity.  On  opening  the 
chest  the  right  cavity  was  found  full  of  blood,  right  lung  compressed  to 
its  smallest  extent,  left  lung  normal.  The  track  of  the  ball  was  clearly 
marked  by  a  red  line,  and  Ted  to  the  pericardial  sac,  into  and  out  of  the 
right  auricle,  across  tiie  lower  edge  of  the  right  pleural  cavity  at  its  in- 
ternal angle,  through  the  diaphragm  into  the  liver,  which  it  ti'aversed, 
and  was  found  lying  in  the  fat  and  areolar  tissue  near  the  gall-bladder. 
Brain  and  all  other  organs  were  healthy,  and  no  cause  of  death  except 
the  pistol  wound  was  found. 

The  evidences  here  presented  by  the  wounds  alone  were  most  im- 
I)ortant  The  prisoner  claimed  he  had  shot  Woods  as  he  was  in  the  act 
of  rising  from  the  body  of  Mrs.  Briggs,  and  as  Woods  ran  down  the  hall 
he  had  fired  at  him  twice.  The  wounds  in  the  right  arm  and  side  were 
probably  these  last  two  shots,  they  showing  clearly  the  bullets  had  passed 
from  behind  forward.  The  fatal  wound  could  only  have  been  received 
in  two  ways,  either  as  claimed  by  the  prisoner,  he  standing  and  Woods 
nearly  horizontal,  or  from  above,  the  wounded  man  being  erect.  Of  this 
there  was  no  evidence,  there  being  no  doubt  that  Briggs  entered  the 
room  from  the  window,  and  that  he  fired  from  about  its  center.  The 
ball  nowhere  touched  bone,  was  not  upset,  showed  the  marks  of  the 
^^  lands  and  grooves  "  in  the  rifling  of  the  barrel,  had  made  a  straight  line 
in  the  body,  and  gone  as  far  as  it  had  the  power.  It  was  of  .36-inch 
caliber,  the  pistol  being  a  large  one.  I  advised  the  district  attorney  that 
the  evidence  of  the  fatel  wound  substantiated  the  statement  of  the  pris- 
oner.    Briggs  was  convicted  of  manslaughter. 

Another  point  is  brought  to  notice  by  this  case.  The  bullet  cut 
through  the  heart,  and  yet,  after  receiving  what  would  generally  be  stated 
as  a  wound  which  would  be  immediately  fatal  or  at  least  would  incapac- 
itate the  recipient  from  any  strong  muscular  effort,  the  man  jumped 
from  the  bed,  ran  down  the  hall,  broke  an  iron  bolt  one  inch  wide  by  an 
eighth  thick,  ran  about  a  quarter  of  a  nule  before  falling  exhausted,  and 
then  lived  three  days  with  every  pulsation  of  the  heart  pouring  blood 
out  of  it.  There  are  plenty  of  cases  on  record  where  instant  death  did 
not  follow  a  gunshot  wound  of  the  heart,  but  I  do  not  know  of  one  where 
after  being  wounded  by  such  a  large  bullet  the  injured  person  did  so 
much.  It  leads  one  to  be  careful  in  pronouncing  a  decided  opinion  on 
such  a  wound  as  to  its  being  instantly  fatal.  It  certainly  is  one  which 
in  many  would  be  so ;  but  all  considerations  must  be  taken  into  account, 
as  well  as  the  extent  and  character  of  the  wounding,  before  definite  ex 
cathedra  statements  are  made. 

Another  death  from  gunshot  injury  was  that  of  Mna.  Jesse  Billings, 
who,  while  sitting  sewing  opposite  a  window,  was  killed  by  a  bullet  fired 
from  outside  of  the  house,  and  which  entered  her  head  but  did  not  go 
out  of  it.  Her  husband  was  arrested  for  the  murder  and  twice  tried,  the 
jury  disagreeing  in  the  first  and  acxjuitting  in  the  second.  The  time  was 
the  evening  of  the  5th  of  June,  1878.  She  was  sitting  with  her  left  side 
toward  the  window  and  about  three  feet  from  it,  the  lamp  on  the  table 
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was  burning,  and  the  window-shade  was  up.  As  soon  as  the  shot  was  fired 
she  fell  to  the  floor  dead.  The  autopsy  showed  that  the  ball  had  euttr^] 
the  left  side  of  the  head,  about  half  an  ineh  above  the  opening  of  the  ear, 
had  plowed  its  way  across  the  base  of  the  skull  to  the  opposite  side,  wLert 
it  caused  a  triangular  fracture  of  the  mastoid  portion  of  the  right  tun- 
poral  bone,  forcing  this  through  the  skin  so  the  fragment  protruded.  Tht 
ball  stayed  in  the  skull  at  the  base  of  this  trianguhir  fragment,  and  partly 
buried  in  the  posterior  sui-face  of  the  right  peti'ous  portion.  The  auto{»>T 
was  earned  no  further  tlian  the  head,  but  as  cei'taiii  questions  eoncf niiii|r 
the  size  of  the  bullet  and  its  action  upon  the  skull  came  up  in  tbo  fiiM 
trial,  the  body  was  raised  and  head  removed  that  more  careful  exaniinji- 
tion  could  be  made  of  it.  The  case  was  evidently  one  of  murder,  and 
many  questions  relating  to  the  killing  and  in  connc-ction  with  the  wea|>on 
which  the  people  claimed  was  the  one  used  were  relegated  to  the  medical 
witnesses.  It  was  claimed  by  the  defense  that  the  ball  would  hav'e  gone 
through  the  head  if  it  had  been  fired  from  the  rifle  or  carbine  the  ptfO|»le 

Eut  in  evidence.  It  was  thought  some  little  retarding  of  the  bullet  mipi^ 
avo  been  caused  by  its  first  going  thi-ough  the  'window-pane,  and  an- 
other point  raised  by  the  defense  was  that  the  weapon  could  not  cany 
unexploded  powder  a  greater  distance  than  one  foot,  and  at  this  distanet- 
the  moving  body  of  gases  of  the  discliarge  would  blow  the  window-|rla* 
from  its  frame :  hence  this  point.  Another  apparently  strange  fact  was 
that  the  hole  in  the  glass  through  which  the  bullet  had  passed  was  enough 
smaller  than  the  caliber  of  the  gun  (.44  inch)  as  to  prevent  an  unfired  ball 
going  through  without  breaking  off  the  edge  of  orifice. 

All  these  questions  were  acted  upon  by  the  medical  men  engaged  on 
both  sides,  for  the  answers  had  to  do  with  the  wound  found  in  the  h<rad 
of  Mrs.  Billings.  The  evidence  of  the  wound  itself  was  that  a  weajion 
of  forceful  fire  and  hu*ge  caliber  had  made  tlie  injury.  The  ball,  at  Itaht 
so  much  of  it  as  was  found  in  the  head,  weighed  but  165  gr.,  while  an 
imfired  ball  of  the  cartridge  used  in  the  carbine  weighed  220  gr.,  and  tht 
recovered  bullet  was  veiy  much  upset.  From  the  wound  and  the  hall 
found  it  was  evident  that  pistol  or  rifle  had  been  used,  for  a  smooth  bi)re 
was  out  of  the  question,  lines  showing  the  impress  of  the  lands  and 
grooves  of  the  bairel  being  found  upon  the  bullet.  The  district  attorney 
wished  two  questions  definitely  answered,  and  these  were,  Wliat  effii^ 
would  the  ball  have  upon  the  bone  ?  and,  What  the  bone  upon  the  l»all  ? 
To  decide  these  it  was  considered  necessary,  supposing  the  eai-bine  to  he 
the  weapon,  to  know  what  force  a  ball  fired  from  it  would  Imve,  for  thtr 
ball  did  not  go  out  of  the  head.  The  piece  was  therefore  tested  at  the 
United  States  Arsenal  at  Springfield,  Mass.,  permission  to  do  so  having 
been  obtained  from  the  war  department.  It  proved  to  be  a  weapon  of 
low  velocity,  the  mean  being  998.8  ft.  per  second.  This  brought  tlie 
energy"  of  the  ball  down  to  521.1  foot-pounds,  or  about  half  what  it  would 
have  been  had  the  velocity  been  up  to  that  of  an  ortlinary  rifle,  as  stated 
by  the  defendant's  experts  to  be — about  1300  to  1400  ft.  per  second.  The 
force  of  the  bullet  was  not  so  veiy  much  more  than  a  ball  fired  from  an 
army  revolver.  And  the  force  being  found  so  much  less  than  was  ex- 
pected, the  stop})ing  of  the  bullet  in  the  head  was  not  such  a  mysterVt 
especially  when  the  thickness  of  the  skull  was  taken  into  account  (and  it 
was  abnormally  thick  and  dense),  and  also  the  course  of  tiie  balL  Tests 
were  also  made  at  the  ai'senal  to  determine  whether  the  bullet^  passing 
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tiirougfa  glass,  lost  any  of  its  velocity.  It  was  found  that  do  appreciable 
eflfect  was  made  by  the  glass.  The  ball  strack  almost  its  full  diameter  on 
the  base  of  the  left  petrous  portion,  and  crumbled  this  part  of  the  tem- 
poral boue  so  but  little  of  it  could  be  recognized.  The  ball,  having  plowed 
its  way  through  this  bone,  passed  over  to  the  right  petrous  portion,  into 


vhich  it  crushed  a  little,  and  expended  its  force  in  breaking  the  triangular 
piece  of  bone  from  the  mastoid  portion,  and  forcing  this  outward  through 
the  skin  and  tissuen.  The  effect  the  ball  had  upon  the  bone  was  to  fract- 
ure the  skull  in  different  directions;  but  the  most  noticeable  effect  was 
the  almost  complete  disintegration  of  the  left  petrous  portion.  This 
might  be  described  as  being  ground  u^ 
The  btUlet  seemed  to  have  lie  effect  on  it 
that  b  produced  on  the  contused  tissue 
when  the  wound  is  in  the  soft  parts,  and 
this  complete  destruction  may  partly  be 
accounted  for  by  the  somewhat  brittle 
character  of  the  petrous  portion,  it  con- 
taining hardly  any  cancellous  bone.  It 
yielded,  therefore,  more  readily  to  a  sud- 
den and  forp^ful  contusion  or  concussion, 
and  went  all  to  pieces.  Upon  the  rest  of 
the  skull  the  action  of  the  bullet  was  what 
would  be  expected  and  is  usually  seen  r 
lines  of  fracture  radiating  from  the  point 
of  contact  and  following  the  general  laws 
of  physics. 

The  action  of  the  bone  npon  the  ball 
was  to  use  up  part  of  its  lead.  The  first 
impact  with  the  bone  did  the  upsetting,  *"'*■  "■ 

.but  its  having  to  plow  through  such  fine, 

sharp  particles  as  the  fracture  reduced  the  petrous  poi+ion  to,  caused 
more  loss  of  s\ibstance  than  would  appear  reasonable  if  it  coidd  not  ba 
shown  by  other  experiments  to  be  probable.  We  may  assume  the  ball  to 
have  been  of  220  gr.  weight  before  firing.  It  was  1G.">  gr.  wlien  found  in 
the  head.  To  see  what  effect  might  be  had  ujk>u  a  bullet  following  as 
nearly  as  possible  the  track  of  this  one,  I  made  six  experiments  of  shoot- 
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ing  at  cadavers,  uud  tlicn  examining  the  heads  afterward,  care  beug 
taken  to  recover  every  particle  of  lead  possible.     In  the  last  of  the  gm« 


EiperlmeDts  on  aknlls. 

the  bullet  followed  more  nearly  the  track  of  the  Billings  baU.  The  snV 
ject  was  badly  decayed,  and  the  skull  old  and  very  tMn.  But  the  bill 
struck  the  base  of  the  left  petrous  ponion 
fairly,  and  had  but  strength  enough  to  fall 
out  of  the  head,  on  the  right  side,  uiioo  the 
table,  and  tlien  roll  to  the  floor.  I  gi\-i;  tbr 
record  of  this  experiment,  as  made  at  Hoe 
tuie  Sixth  shot,  no  glass,  distance  ten  fm 
I  from  subject: 

Weght  of  ball 2Si  p. 

We  ^hl  of  ball  recoTered 159.291  ([r. 

We  ght  of  lead  found 000.000    " 

Total  weight  of  lead  recovered    150.201  gr. 
Loss  not  (aund 60.709   " 

The  other  five  bullets  lost  anywhere  from 
3  97j  gr,  to  50.557  gr.,  and  by' loss  I  mean 
total  loss,  tlie  lead  not  being  found  even  b 
small  particles.   But  iii  none  of  the  first  fin 
*^  ""  experiments  did  the  bullet  follow  the  line  of 

tilt  Billings  ball,  aud  nowhere  do  we  find  in 
equnl  amount  of  w  ipl  t  lo^t  until  the  experiment  quoted  where  the  pe- 
trtnis  piirtiiiH  was  tnivenM.'d  bj  the  bullet.  These  experiments  then  proveJ 
that  the  Iwll  tuken  fmm  Mrs".  BiUinfrs'  head  could  have  weighed  220  p. 
Ixifiire  Ifciuf;  find,  mid  pnived  further  that  for  sueli  a  bullet  to  lose  as 
miwli  an  was  the  cast'  in  the  Billings  bail,  it  would  have  to  travel  throngh 
coiisideriiblt!  bmie,  which  would  t^ause  enough  attrition  to  redui.-«  it* 
weipht. 

Hut  thise  twci  (|uestiinis  out  of  the  way,  and  the  tlurd  one  of  the  pin 
briiiir  of  {■oitipjinitivcly  low  iiin-A\  liow  could  the  bullet  be  for  a  weapon 
of  .44-iiK'li  enlibcr  wlil'ii  the  liole  through  the  window-pane  would  not 
admit  of  such  u  ball  passing  through  iti    This  was  answered  by  a  nam- 
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ber  of  experiments,  firing  at  glass  set  in  sashes,  both  glass  and  sash 
being  similar  in  size  and  weight  to  the  window  through  which  the  fatal 
ballet  had  gone.  The  notes  show  for  these  tests  the  f oUowiiig :  "  BaUard 
carbine,  old  style,  .44-inch  caliber,  long  cartridge,  220  gr.  lead,  28  gr.  pow- 
der. Experiments  made  May  8th  and  10th,  1880,  in  the  Tenth  Regiment 
Armory,  Albany,  N.  Y.  Shots  fired  through  glass  set  in  sashes :  glass, 
28  X  i3i  in.,  double  thick,  American  make."  The  distance  from  muzzle 
to  glass  was  generally  ten  feet,  but  other  distances  were  tried,  from 
seventy  feet  down  to  two.  At  the  last  distance  the  glass  was  blown  out 
of  the  frame.    As  a  summary  the  notes  state : 

Balls  unable  to  pass 1 

Balls  barely  passed 3 

Balls  passed 18 

Cartridges  passed 21 

Glasses  blown  out 2 

Total 45 

From  these  tests,  in  forty-five  shots  one  hole  in  the  glass  would  not 
permit  an  unfired  ball  to  go  through  without  further  fracture.  The  force 
with  which  a  bullet  strikes  a  pane  of  glass  acts  precisely  as  it  does  on 
the  tissue  when  it  enters  or  wounds  the  soft  parts  of  the  body.  It  dis- 
integrates by  the  concussion  the  part  struck.  So  in  the  glass  the  action 
is  so  rapid  that  the  part  struck  is  punched  out  before  it  has  time  to  call  on 
the  surrounding  parts  for  help.  And  the  glass  yields  a  trifle  to  the  f orce, 
resuming  its  natural  position  after  the  momentum  has  passed  on.  Again, 
the  temperature  of  the  air  and  its  humidity  have  something  to  do  with 
the  glass  yielding.  Another  piece  of  evidence  then  in  the  case  under 
discussion  was  ^own  to  prove  that  the  carbine  could  have  been  the 
weapon. 

It  was  claimed  by  the  defense  that  the  gun  could  not  carry  uncon- 
8umed  powder  farther  than  one  or  one  and  a  half  feet.  It  should,  how- 
ever, be  borne  in  mind  that  in  fixed  ammunition  the  bullet  is  driven  into 
the  cartridge  directly  upon  the  powder,  and  generally  the  heel  of  the  ball 
is  greased  before  being  put  into  the  shell.  As  long  as  that  grease  holds 
on  to  the  ball,  just  so  long  may  a  grain  or  two  of  powder  clijag  to  it  and 
be  carried  great  distances.  As  the  firing  experiments  at  glass  had  proved 
that  within  the  distance  of  two  feet  the  gases  would  shatter  the  glass,  it 
would  have  been  impossible  for  the  carbine  to  have  been  the  weapon,  if 
it  could  only  carry  unbumed  powder  one  foot,  and  powder  or  marks  of 
powder  were  found  in  the  window-sash.  To  determine  this  question 
more  experiments  were  made.  Seven  boards,  of  about  fourteen  inches 
by  ten  inches,  were  fired  at  with  the  carbine,  the  distances  from  the 
muzzle  being  from  ten  feet  to  two  feet.  The  boards  were  produced  in 
court,  and  tests  then  made  of  what  was  supposed  to  be  powder  implanted 
in  them.  The  suspected  grains  were  picked  out  and  put  on  a  piece  of 
glass.  A  platinum  wire-point,  heated  by  a  galvano-cautery  battery,  was 
brought  in  contact  with  the  grain  on  the  glass.  From  eight  leet  down 
to  two  distinct  flash  and  smoke  were  elicited,  showing  the  grains  to  be 
pnowder.  At  ten  feet  no  flash  could  be  gotten,  but  the  marks  were  con- 
sidered to  l)e  tho.se  of  powder.  The  experiments  were,  however,  proof 
that  the  carbine  could  have  been  the  weapon,  for  at  eight  feet  the  window- 
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pane  would  not  have  been  blown  out  by  tlie  dischai:^,  and  the  g:iiD  conld 
implant  uubiimed  powder  into  boards  that  far  from  its  luozzle. 

Tlie  endeiiue  of  the  wound,  therefore,  was  iu  support  of  the  pro[rr 
eliuin  that  tho  carbine  shown  by  the  t*.-stiinoiiy  to  belong  to  the  iirLimirt. 
and  whieh  had  been  hidden  in  an  old  well  ou  his  fami.  could  have  Wn 
and  prubably  was  the  weapon  with  whieh  the  crime  was  eoiiimittML 
But  as  said  before,  wheu  speaking  of  the  uenmess  of  the  muzzle  to  tLr 
gunsliot  wound  found,  the  fact  that  it  might  have  been  the  weapon  in* 
only  eouclusively  sliown  by  the  various  experiments  made  witfi  it. 

In  1881,  iu  Herkimer  County,  a  boy  najued  Klook,  of  sixteen  ksb 
of  age,  shot  aud  killed  a  man  in  a  barn.  The  ball  entered  the  chett 
cavity  and  caused  death  by  hemorrhage,  the  ptilmouaiy  vein  being  eU. 
He  was  tried  for  the  crime  of  murder,  and  set  up  seu-defense  as  tbc 
reason  of  the  killing,  claiming  the  man  was  about  to  attack  him,  wben  be 
drew  hie  pistol,  stretched  his  arm  to  full  length,  bo  that  the  muzzle  alfflOrl 
touched  his  assailant's  body,  and  pulled  the  tngger.  The  truth  of  this 
story  was  at  fli-st  doubted,  and  the  district  attorney  wished  to  kuow  ho» 
near  the  muzzle  of  the  pistol  had  to  be  iu  order  to  scorch  the  clothes. 
The  pistol  was  a  small  one  of  .22-inch  caliber.  Tests  were  made,  part  of 
the  man's  coat  and  waistcoat  being  used,  and  some  cotton  cloth  similir 
to  the  shirt  worn  by  him.  It  was  found  that  the  cloth  would  not  asgt 
beyond  a  distance  of  two  to  three  inches,  but  at  this  distance  the  eoltoo 
would  be  set  on  flre.  As  the  waistcoat  was  singed,  it  showed  that  thr 
boy's  Btoiy  of  the  nearness  of  the  weapon  was  true,  and  other  evidenw 
in  the  way  of  direct  proof  of  the  attack  by  the  deceased  being  prodnc*A 
"     '   ''  ■  .   1    »  >       1  i^j.  ^jj^j  sentenced  for  four  yeare.    Id 

this  case,  if  tests  had  beentnade 


the  lad  was  convicted  o 


on  other  clothes,  it  might  hive 
led  to  the  gi\'ing  of  impniper 
testimony,  for  the  waistooat 
was  woolen  fabric,  and  it  did 
not  take  flre  so  readily  as  tbc 
cotton.  To  rely  on  the  cotton 
alone  would  have  been  im- 
proper. 

In  1880,  on  Christmas  dav. 
I  was  summoned  to  Mechui- 
icBTille,  Saratoga  Gonnty,  tu 
hold  an  autopsy  on  the  bodj 
of  a  man  supposed  to  havr 
beeai  murdered.  External  ei- 
amination  showed  a  badlv 
contused  wound  over  the  ripti 
temple.  Ko  fracture  roulil 
be  detected.  On  autopev  a 
fractore  was  found  oppoeiti- 
the  contusion,  which  had  al- 
lowed the  inner  table  of  thr 

c,.u««  «.,wee.,  D„ne  ana  au™  mii.er.  ^'  *»  ^^  the  middle  menin- 

geal artery,  and  a  lai^  dot  of 
blood  was  effused  between  the  bone  and  membranes,  causing  fnu'h  seven- 
pressure  that  the  brain  did  not  resume  its  natural  form  after  the  dotva* 
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removed.  No  other  mark  of  violence  or  other  cause  of  death  was  found 
hy  a  full  examination.  All  the  organs  were  healthy.  The  wound  had 
<jvidently  been  made  by  (me  blow,  and  with  a  rounded  sort  of  weapon. 
A  ]>iece  of  pine  board,  five  eighths  of  an  inch  thick,  about  ten  feet  long, 
and  foui*  and  a  half  inches  wide,  was  supposed  to  be  the  weapon  which 
had  been  used.  It  appeared  i-ather  doubtful  if  one  blow  from  sucli  a 
weajK)n  could  do  such  an  injury,  and  the  absence  of  laceration  did  not 
jseem  likely  with  the  sharp  edges  of  the  board.  Still,  for  want  of  a 
better,  it  might  have  been  the  weapon.  Examination  of  the  room  whei*e 
the  murder  was  committed  showed  a  low  ceiling  of  not  over  seven  to 
«ight  feet.  There  was  evidence  to  show  that  the  two  men  had  been  quar- 
reling and  were  standing  up  when  the  blow  was  struck.  If  this  evidence 
was  true,  force  enough  could  not  have  been  given  with  the  board  pro- 
•duced  to  have  resiUted  in  such  an  injury.     Searching  brought  to  light  a 

I)iece  of  log,  cut  so  that  two  limbs,  short,  led  from  the  trunk,  and  which 
lad  been  used  as  a  boot-jack.  This  was  a  hickory  or  ash  log,  still  had 
the  bark  on,  and  was  heavy.  One  arm  of  the  boot-jack  made  a  conven- 
ient handle,  and  with  such  a  weapon  it  did  not  need  height  of  ceiling  to 
get  full  arm-swing  so  as  to  deliver  a  blow  that  would  produce  the  condi- 
tion found  at  the  autopsy.  I  was  inclined  to  look  on  it  as  the  more  prob- 
able weapon,  but  the  case  never  came  to  trial,  the  assailant  being  arrested 
in  Pennsylvania  and  conmiitting  suicide  in  his  cell.  The  evidence  pre- 
sented by  the  wound  was  such  as  to  call  for  more  examination  of  the 
scene  of  the  murder  than  had  been  made,  for  while  it  was  homicide  from 
the  fact  that  the  quarrel  had  been  heard  taking  place  and  the  suspected 
man  had  fled,  the  nature  of  the  injury  was  not  compatible  with  the  weapon 
that  was  at  first  supposed  to  have  been  the  one  used. 

In  May,  1885,  a  woman  was  found  dead  in  the  yard  of  the  house 
where  she  lived,  in  the  village  of  Port  Edward,  lying  on  her  face,  and 
with  marks  of  violence  on  head  and  other  parts  of  her  body,  with  evi- 
dence of  a  struggle,  from  the  torn  clothing.  The  autopsy  disclosed  sev- 
eral severe  contusions  and  some  laceration  on  left  side  and  back  of  head. 
Also  contusions  on  arms,  and  some  on  trunk.  The  dress  was  torn  in 
front.  On  opening  the  ]>ody,  lungs  were  found  to  be  congested.  Heart 
^as  fairly  healthy,  right  ventricle  empty,  left  also,  but  fluid  blood  ran 
from  right  auricle  into  the  right  ventricle.  The  stomach  gave  appear- 
ances of  free  indulgence  in  alcoholic  liquors.  The  spleen,  liver,  kidneys, 
and  pancreas  were  all  congested,  the  blood  being  dark  and  fluid.  A 
«mall  ecehymosis  was  foimd  on  some  of  the  small  intestines.  Brain  was 
congested.  Clots  were  found  under  the  larger  contusions  in  the  head, 
Imt  not  fractures.  It  was  stated  by  the  district  attorney  that  the  evi- 
dence he  had  showed  a  dnuiken  fight  between  the  woman  and  her  hus- 
band, both  being  intoxicated,  that  she  was  struck  with  a  revolver  butt  in 
the  hands  of  the  man,  and  that  she  was  last  seen  alive  walking  toward 
the  outhouse  in  the  yard,  near  which  she  was  found  in  the  morning. 
Some  sand  in  the  nostrils  and  mouth  led  to  fiu-ther  question.  It 
appeared  that  she  had  fallen,  as  she  staggered  when  walking,  and  when 
found  her  face  lay  in  a  sand-heap  which  was  near  the  outhouse.  It 
rained  a  little  in  the  night,  and  the  sand  was  wet  as  well  as  her  clothing. 
The  husband  was  under  arrest.  The  autopsy  was  thirteen  hours  after 
death,  and  rigor  mortis  wns  well  marked. 

While  tlie  evidences  of  the  different  wounds  showed  a  severe  beat- 
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ing,  none  of  them  could  be  considered  mortal  or  dangerous  to  life.  Evi  t 
the  main  ecmtnsion  over  the  right  temple,  wliieh  when  received  knocW 
her  down,  was  not  necessarily  a  fatal  injury.  The  ap]:>earances  of  tL** 
internal  organ,  however,  and  the  position  the  body  was  found  in,  fa<v 
downward  in  the  sand,  showed  death  was  from  asphyxiation,  ami  m«r 
from  the  injuries.  The  coroner's  juiy  so  found,  and  the  man  was  iv- 
leased. 

On  March  4,  1879,  Mr.  W.  J.  Hadley,  a  prominent  law}*er  in  Albany. 
N.  Y.,  was  stubbed  twice  by  a  man  named  Joliu  Hughes.  The  trial  was 
held  at  tlie  Oyer  and  Tenniner  in  March,  1880,  and  resulted  in  a  venlirt 
of  murder  in  the  seciond  degree.  The  assaidt  was  made  iu  Mr.  Hadley's 
office  in  the  morning,  and  from  there  he  was  removed  to  his  home,  when* 
he  died  from  the  etfects  of  the  woiuidiug  late  in  April.  The  wounds 
were  described  as  incised  wounds,  one  penetrating  lx>twtHMi  the  bones  of 
the  left  forearai  a  little  below  its  center,  going  complet*?ly  through,  and 
another  in  the  right  side  over  the  short  ribs,  about  two  and  a  half  incl«^ 
to  the  right  of  the  median  line,  its  direction  being  downward  and  baik- 
ward  for  about  an  inch  and  a  half.  The  wound  penetrated  alN^ut  fcmr 
inches.  It  had  not  entered  the  abdominal  cavity.  Blood  was  fmly 
scattered  about  the  office  and  on  the  clothing. 

The  patient  was  sixty-five  years  of  age.  The  blow  making  the  staU 
on  the  right  side  was  so  severe  as  to  separate  the  cartilage  of  the  seventh 
rib  from  the  bone,  but  no  displacement  took  place  at  first-.  Tlie  primmer 
was  a  one-armed  man,  and,  as  is  usual  in  such  cases,  t<he  one  arm  ha\iu^ 
to  do  the  work  of  two,  it  was  much  stnmger  than  had  he  had  tlie  normal 
number  of  limbs.  The  force  of  the  blow,  therefore,  was  greater  aud 
without  any  apparent  increase  of  muscular  action  to  those  who  saw  it 
struck.  The  patient  was  of  highly  nervous  temperament  and  c<iin|Mmi- 
tively  Uttle  muscular  strength.  He  was  a  well  man,  however,  not  havinif 
any  organic  disease ;  l)ut  tibe  fact  of  his  having  been  struck  down  iu  tbe 
way  he  was,  by  a  client  who  was  demanding  money  of  him,  was  a  nen-ous 
shock,  from  which  he  at  no  time  I'ecovered.  He  rallied  from  the  ph}"si- 
cal  sh()(?k  the  night  of  the  assaidt.  Pyeemic  abscesses  formed  cm  forvami 
and  side,  and  the  autopsy  disclosed  a  circumscribed  peritonitis  around 
the  liver,  the  necrosed  end  of  the  cartilage  having  cut  tlirough  thi^ 
parietes,  and  by  pressure  brought  on  an  ulceration  of  tlie  liver  and  th** 
attendant  inflammation.  Death  was  caused  by  exhaustion  due  to  this 
blood-poisoning  from  the  suppurating  wounds. 

The  evidence  of  the  wounds  themselves  was  that  they  were  made  l\r 
some  sharp  instrument,  were  stab-wounds,  and  were  niade  with  foP>. 
The  evidence  from  the  autopsy  was  clear  that  death  had  resulted  a.<  a 
seiiuencM^  of  the  wounding,  for  all  the  organs  were  found  in  good  condi- 
tion. The  peculiar  effect  of  the  patient's  mental  condition  is  to  be  noteil 
in  the  case.  Had  such  wounds  been  inflicted  on  a  strong,  ordinarj'  m^u 
the  chances  are  they  w(mld  not  have  proved  fatal  and  troublesome. 
Sepsis  might  certiiinly  follow,  as  in  this  case,  for  the  knife-blade  could 
carry  septic  material  with  it  when  making  the  wounds,  and  in  Mr.  Had- 
ley-s  case  very  likely  did.  But  even  then,  if  the  wounds  had  been  iip<« 
one  whose  mental  shock,  if  such  a  term  may  be  use<l,  had  not  Iven  i»> 
great,  they  were  not  wounds  that  would  be  considered  more  than  dan- 
gerous. Here,  however,  the  ])atient  never  rallied  his  general  mental  ton*-. 
And  nothing  could  arouse  him.    He  objected  to  tbe  taking  of  food,  and 
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iu  every  way  was  passive.  That  this  was  the  condition  was  of  course  na 
palliation  to  the  crime.  The  intent  to  do  injury  was  shown  by  the  as- 
sault, and  that  the  assault  proved  more  severe  than  was  intended  by  the 
prisoner  was  no  mitigation  of  it. 

In  1878,  in  Albany,  N.  Y.,  a  man  named  Mallon  shot  his  wife,  killing 
her  instantly.  The  weapon  used  was  an  old-style  Springfield  rifle,  one 
Mallon  had  carried  in  the  war,  and  it  was  loaded  with  bui'kshot  and 
«lugs.  The  shooting  was  in  a  narrow  hall  of  the  home  they  lived  in,  and 
the  walls  and  (Veiling  were  marked  with  blood  and  tissue,  which  the  near 
disi'harge  of  the  gini  had  blown  over  them.  A  door  behind  Mrs.  Mallon 
was  pierced  in  several  places  by  the  missiles  that  went  by  her.  Mallon 
was  indicted  for  murder,  but  a  miscaniage  of  justice  brought  in  a  verdict 
of  manslaughter  in  the  third  degree. 

I  did  not  see  the  wounds,  and  therefore  in  that  particular  can  only 
speak  from  hearsay,  for  the  records  of  the  autopsy  were  destroyed  by  a 
fire  which  bunied  the  city  hall.  The  majority  of  the  wounds  were  in  the 
chest  on  the  right  side,  some,  however,  penetrating  the  abdomen,  and 
the  right  arm  and  forearm  also  suffered  severely.  While,  on  account  of 
the  loss  of  the  records,  the  full  evidence  to  be  drawn  fi'om  the  wounds 
<?annot  be  commented  on,  the  evidence  as  to  the  position  of  the  woman 
when  shot  was  cleaily  shown  by  the  manner  in  which  blood  and  tissue 
were  tlirown  on  the  suiTounding  walls.  The  defense  claimed,  and,  by 
the  verdict  of  the  jury,  apparently  estabhshed,  that  the  gun  was  ac<;ident- 
ally  discharged,  and  the  woimding  was  from  the  front  of  the  hall  and 
not  the  back.  But  if  this  was  the  fact,  then  it  was  hard  to  explain  why 
all  the  bl<K)d-stains  on  the  wall  were  evidently  and  absolutely  in  the 
op|>osite  direction.  As  will  be  referred  to  later  on,  the  manner  in  which 
blood  strikes  a  wall  is  indicative  of  the  directing  force.  And  in  the  same 
manner,  if  tissue  is  by  a  tearing  discharge  thrown  on  a  wall  or  any  other 
surface,  tlie  mark  it  makes  is  a  slight  guide  to  the  direction  it  came  from. 
It  is  a  positive  rule  in  the  giving  of  evidence  that  the  medical  witness 
exhaust  every  means  to  assure  himself  that  but  one  statement  can  be 
made  about  any  given  condition  he  has  to  pass  U]ion.  It  has  already 
been  said,  as  a  cautii>n  to  medical  witnesses,  that  it  is  the  better  part 
when  giving  testimony  not  to  be  too  minute,  but  to — ^liaving  the  fullest 
of  notes  and  examinations — condense  many  things  into  one  general  state- 
ment. The  part  I  played  in  this  trial  emphasizes  this  advice,  and  is  here 
given  for  that  object.  A  piece  of  ceiUng-plaster,  without  paper  on  it, 
but  having  in  its  center  a  dark,  dried,  and  blackish-appearing  lump,  was 
brought  me  from  the  district  attorney  with  the  request  that  I  would  tell 
him  what  the  black  stuff  was.  The  officer's  directions  were  to  say  noth- 
ing further.  Sections  being  made,  the  microscope  disclosed  the  fact  that 
this  diied  mass  was  human,  voluntary  mus(4e.  But  as  a  man  was  on 
trial  for  his  life,  and  the  specimen  wjis  shriveled  beyond  any  possible 
recognition,  except  by  microscopic  examination,  I  made  further  tests,  tak- 
ing at  the  market  spe(?imens  of  beef,  mutton,  and  pork,  and  from  the 
dissecting-room  voluntary  and  involuntary'  nmscular  fibers  from  old  and 
fresh  sul>je(»ts.  The  result  of  all  examination  was  the  positive  conclusion 
that  the  s|K*cimen  could  be  nothing  else  than  a  piece  of  voluntary  muscle 
from  a  human  l)eing.  Reporting  the  results  of  the  examinations  to  the 
<listrict  attorney,  he  asked  that  I  state  them  to  the  ]\\Ty  in  "phiin  Eng- 
lish."   This  was  done.    After  the  verdict  was  rendered — and  if  the  evi- 
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dence  of  this  piece  of  tissue  and  of  other  blood-stains  was  correit, il;- 
woman  could  not  have  been  where  the  defense  claimed  she  wa"*— tLr 
prosecuting  officer  asked  one  of  tlie  jur^'men  how  he  came  to  rendt- r  mi-Ii 
a  verdict ;  did  he  not  believe  the  evidence  of  the  doctor  ?  Tlie  r^ply  H-a< 
made :  "  Wall,  if  that  -ere  fellow  had  a-kiiowed  what  lie  was  alN)m  lit- 
wouldn^t  have  taken  so  dunied  much  troiilde  !  ^  It  was  a  lessMm  to  mr 
that  the  ordhiaiy  juiyman  does  not  appreciate  the  rea«ion  why  even  tt^t 
is  made,  ])ut  only  looks  at  the  general  result. 

Where  the  assault  is  with  a  cutting  weapon,  and  vessels  are  s^verhl 
so  that  sj)urting  follows,  there  is  chance  blood  ^vill  be  found  u|mii  tLf 
clothes  of  the  assjiilant.     That  blood  is  not  found,  however,  may  )*•  in» 
proof  that  the  prisoner  is  not  guilty  of  the  crime,  for  the  cutting  iiuiy  W 
so  done  that  no  blood  will  get  upon  his  clothes  or  person.     A  nutaUe 
instance  c^f  this  is  related  by  Dr.  Taylor  in  the  murder  of  Lord  Ru.ss»-1L 
where  his  throat  was  cut  by  his  valet,  who  wore  no  clothing  whcD  n»ni- 
mitting  the  murder.     Or  the  throat,  or  wound,  whatever  it  may  W.  uiay 
be  cut  or  made  from  behind,  and  in  that  way  the  evidence  of  bio<Nl  uj»l'U 
the  clothes  of  the  assassin  may  be  wanting.     In  the  murder  of  Catherine 
Dunsback  by  Latrimouille,  in  Albany  County,  in  1878,  the  murder  was 
by  throat-cutting.     It  was  exi>ected  the  clothing  of  the  prisoner  would 
show  marks  of  blood,  as  the  cutting  was  done  partly  in  front  of  xh^ 
woman,  Imt  no  blood-stains  were  anj'where  traceable.     Tlie  miinifper 
wore  his  hat  at  the  time  of  the  assaiUt.     The  hat,  coat,  waii^eoat.  aiid 
trousers  were  all  cai*efidly  examined,  but  no  blood   found  anywheiv. 
It  transpired  later  in  the  case  that  the  prisoner  had  worn  at  the'time  i«f 
the  crime  a  h)ng  gray  ulster.     What  became  of  it  no  one  knows,  for  it 
was  not  in  his  possession  at  tlie  time  of  his  arrest,  and  no  tnire  of  it 
could  be  discovered.     This  would  lead  to  the  logical  assumption  that  X\\\> 
ulster  had  blood  on  it,  and  the  prisoner  had  desti-oyed  it  to  remove  the 
evidence  it  might  give.     On  other  testimony  presented,  a  verdict  of  giiiln* 
was  rendered,  and  the  man  executed. 

Evidence  to  be  drawn  from  Blood-stains.  (Also  consult  Bloi>il 
and  Other  Stains.) — A  medical  examiner  should  not  only  see  and  notrall 
marks  upon  a  body  he  is  called  upon  to  inspect,  but  he  should,  whriv 
possible,  investigate  the  place  and  it«  surroundings  where  the  susp*H*rt^l 
crime  had  been  committed.  And  the  clothing  worn  by  the  priniufT  at 
the  time  of  the  assaidt,  and  any  other  clothes  he  may  have,  shouKl  \^ 
carefidly  looked  over  for  the  evidence  of  stains  from  blood.  Bl<»«Hi, 
when  thrown  from  a  vessel,  if  it  strikes  a  wall  or  furniture  at  an  aeuie 
angle,  gives  su(»h  a  nuirk  that  strong  inference  may  }>e  <lra^^l  a<  to  th»* 
direction  it  came  fi'om.  Being  globular  in  form  while  in  flight,  its  fir>: 
marking  is  a  round  splash  indicative  of  the  size  of  the  globule;  and  tlii> 
round  splash  tails  off  into  a  point  given  l)y  the  force  carrjnng  the  i4ou- 
gated  globule  as  fai*  on  the  surface  it  impinges  against  as'circumstauivs 
will  j)ermit.  Specitic  gra\'ity  i)lays  its  part  in  the  formation  of  the  char 
acteristic  mark.  The  stains  i)oint  downwaixl,  according  to  the  jxiint  of 
the  parabola  th(»y  have  n^aduHl  at  the  time  of  their  contact  with  the  wall 
or  furniture.  This  gives  an  idea  as  to  the  distance  they  may  have  n»int^ 
from,  the  size  of  the  spurting  ai-tery  being  known.  Tlie  tail  of  the  splasl 
is  generally  the  darkest,  gi*avity  having  earned  the  major  portion  of  tlie 
blood  there,  and  consequently  the  rounded  or  upper  part  of  the  mark  is 
hghter  in  color  than  the  pointed  portion  or  final  ending. 
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The  manner  in  which  blood  flows  from  a  wound  shonld  also  be 
noticed.  As  a  general  rule  the  greatest  amount  of  blood  will  be  seen 
near  to  the  wounds  themselves,  especially  if  the  patient  has  lain  quiet 
after  the  wounding.  It  should  be  remembered,  however,  that  persons 
dying  from  hemorrhage  become  verj'  restless,  move  about,  or  tiy  to  do 
so,  unlejss  the  wound  is  such  that  motion  is  prevented  by  the  rapidity 
with  which  life  is  lost.  Consequently  the  largest  spot  of  blood  may  be 
at  a  dLstAuce  from  the  body,  and  be  only  indicative  of  where  the  wound- 
ing first  took  place.  In  November,  1870,  a  man  cut  his  throat  in  a  hotel 
in  Burlington,  Vt.  The  fact  was  discovered  about  nine  o'clock  in  the 
morning.  Happening  to  be  in  the  house  and  hearing  the  alarm,  I  went 
up  to  the  room  and  noted  the  following :  The  man^  still  alive,  lay  on  the 
floor  al>out  four  feet  from  the  window  of  the  room  and  about  eight  feet 
from  the  door.  Between  him  and  the  door  there  was  a  pool  of  blood 
about  the  size  of  an  ordinary  saucer.  Another  clot  was  under  his  neck, 
not  so  large  as  the  first.  Two  more,  one  longer  than  the  first  named, 
were  between  the  body  and  the  window.  By  the  window  was  a  rocking- 
chair,  and  in  front  of  it  a  tin  pail,  about  in  the  position  one  would  place 
it  if  it  were  set  between  the  legs  of  one  sitting  in  the  chair.  Blood  was 
in  the  pail,  all  over  it,  and  on  the  carpet.  Here,  evidently,  the  greatest 
amount  of  blood  was  lost,  and  here  the  suicide  had  cut  Ids  throat,  intend- 
ing to  bleed  quietly  into  tlie  pail ;  but  nature  was  not  to  be  denied,  and 
he  moved  about,  bleeding  a  while  here  and  there  until  he  fell  exhausts. 
All  hemorrhage  had  ceased  when  he  was  found.  In  the  slop-pail  was 
found  the  razor  with  which  the  wound  was  inflicted.  These  points  hav- 
ing been  rapidly  noted,  the  man  was  put  on  the  bed  and  the  wound  ex- 
amined. The  cut  was  not  deep,  did  not  involve  either  carotid,  was  be- 
tween the  cricoid  and  thjToid  cartilages,  and  the  only  vessel  that  could 
be  found  severed  was  the  cricoid-thyroid  arter\'.  How  such  an  amount 
of  blood  could  have  come  from  this  small  vessel  seemed  a  mystery,  but 
there  was  no  other  wound,  and  no  other  place  from  which  the  blood 
could  have  come.  Death  resulted  in  the  evening,  the  man  not  rallying 
from  the  shock  and  loss  of  blood.  Blood  was  on  his  right  hand  and 
some  on  the  left.  The  clothes  were  bloody  in  different  places,  noticeably 
in  front,  and  it  was  concluded  that  the  otier  blood-stains  were  probably 
gotten  when  he  fell  and  tried  to  get  up,  falling  and  rolling  over,  imtU 
he  lay  quiet  in  the  position  he  was  found  in. 

The  evidence  of  the  blood-stains  in  the  Budge  case,  before  quoted, 
were  very  marked.  From  the  large  wound,  cutting  all  tiie  great  vessels 
of  the  neck,  blood  only  flowed  down  by  gravity  on  both  sides  of  the 
neck  into  the  feather-]>ed  underneath.  A  few  sprinkles  of  blood  were  on 
the  right  sleeve  of  the  night-dress,  a  little  blood  on  the  right  hand,  a  few 
spots  on  the  sheet,  and  bloody  marks  on  the  pillow  next  the  one  on  which 
the  woman's  hea<l  lay.  In  all  only  about  one  quart  of  blood  had  been 
lost.  It  was  found  that  great  effort  was  made  to  stop  the  flowing  of  the 
l>lood,  the  doctor  stuffing  the  wound  with  cotton,  and  even  then  persistent 
oozing  was  noti(»ed.  And  this  after  the  body  had  l>een  dead  for  twenty- 
four  hours.  With  no  more  blood  on  surrounding  objects  from  such  a 
wound  as  this,  the  proof  is  positive  that  the  heart  had  stopped  its  action 
when  the  cut  was  made.  Where  execution  is  by  decapitation,  the  records 
show  that  a  tremendous  spurt  of  blood  follows  the  falling  head;  it 
springs  from  the  body  like  a  jet  from  a  hose-pipe  j  and  after  that  the 
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bleeding  stops.  The  want  of  more  blood  on  the  front  of  the  body.  ..r. 
the  hands,  the  night-dress,  the  bedclothes,  the  walls,  the  floor,  fvery 
where,  in  short,  that  the  action  of  the  heart  could  throw  it,  negativ»>  uk 
claim  of  the  defense  in  this  trial  that  the  wonnd  was  suici<lal. 

1  was  called  one  day  from  my  can-iage  to  see  a  woman  who  had  m 
her  throat.  She  did  it  in  an  outhouse,  and  used  an  ordinari'  tabk-kufr. 
which  she  sharpen(*d  by  whetting  on  the  back  steps  of  the  hous^-,  ihwr 
steps  being  of  stone,  \\nien  I  saw  the  body  it  "was  in  a  heap  on  the  tl<jriT. 
Blood  was  ever}'where — walls,  seat,  floor,  dress,  right  arm  and  IiawL 
The  cut  had  severed  the  left  carf)tid.  Two  cuts  were  made :  the  Am. 
superficial,  going  but  barely  deeper  than  the  skin  and  crossing  rm  tlif 
left  cornu  of  the  hyoid  bone ;  the  second,  lower,  cutting  part  way  into 
the  tra<*hea.  Tliis  last  took  the  vessel  in  its  course,  ancl  was  earri«?d  no 
fm*th<^r. 

The  manner  in  which  the  blood  flows  fi'oni  the  wound  may  bt?  indic- 
ative of  the  ])osition  of  the  assailed  at  the  time  of  the  wounding.  If  tbr 
blood  is  down  the  front  of  the  body  from  a  cut  in  tlie  throat  or  a  stab  nf 
tlie  chest,  the  probabilities  point  to  the  erect  position  ;  while  if  it  is  toward 
the  sides  of  the  neck  or  runs  to  the  arm-pits,  the  assumption  would  It 
that  the  wounds  were  inflicted  when  the  body  was  recuinl>ent.  In  thf 
case  cited  of  the  num  who  was  hit  Avith  a  brick,  and  the  temporal  artery 
of  the  right  side  cut,  the  bleeding  after  the  flrst  spurting  of  the  vessel  was 
over  the  fiu^e  and  chest,  it  running  down  upon  the  shirt.  In  OnoW. 
189»*{,  a  gentlenuin  wtu^  injured  by  his  hoi-se  falling  at  a  feu(?e  whil*- 
following  hounds.  One  of  the  injuries  received  was  a  cut  imdeniwitL 
the  chin.  The  cut  was  caused  by  the  chin  being  suddenly  and  violently 
driv(»n  ui)on  his  collar,  which  happened  to  be  stiffly  starched.  Althoucb 
rendered  insensible  by  the  fiUl,  he  was  instanth'  picked  up  by  c<»mj»an- 
ions,  and  regaiired  consciousness  as  soon  as  he  was  on  his  feet ;  the  hUni 
fi-om  tlu^  wound  had,  befoiv  hemorrhage  ceased,  covered  his  shirt-frikni, 
was  liberally  sprinkled  on  (»oat,  waistcoat,  and  breeches.  From  th** 
blood-stains  on  the  clothing  alone,  the  evidence  would  be  properly  drawt 
that  the  ])(*i*sou  bleeding  was  in  the  erect  position,  for  the  wound  oi»uld 
not  possibly  liav(*  sent  the  blood  where  it  was  found  Iiad  the  man  tv- 
maincd  on  liis  back. 

The  stains  niadt^  by  blood  upon  clothing  can  sometimes  l>e  made  imt. 
or  ratlun*  sm*mised,  long  after  they  have  been  received.  To  tell  whou 
tln\v  have  been  made  is  an  impossibility  if  the  marks  have  l)ecome  jkt- 
fectly  dry.  A  year  or  nioi*e  after  having  in  an  oi)enition  got  s<»me  bli^iiil 
on  a  pair  of  trousers,  the  stain  remained,  although  it  had  Ix^en  carefnlly 
waslicd.  It  was  a  peculiar  brownish  color,  but  whether  made  bv  bltM-u 
oi*  not,  one  not  coiivci'sant  with  it  in  the  first  instance  could  not  stat^- 
l)ositivi'ly.  It  had  a  s\]s])icious  look,  as  if  it  might  have  been  from  blrKul. 
but  tliat  is  all  tliat  could  be  said.  On  linen  or  cotton,  the  stuff  not 
b(»ing  colortMl,  a  fresh  blood-stain  gives  a  red  color,  which  soon,  however, 
changes  to  brown  :  and  aft(»r  such  change,  and  perfect  dr^-uess  is  present, 
thr  time  wlit^n  it  was  made  (»annot  bejdaced,  for  but  little  further  chauj?' 
takes  ])lace.  The  dry  blood-stain  is  hard,  gi\ing  the  cloth  the  feeling  «»f 
being  starched  or  gmnmed  in  that  particular  spot;  and  if  fresh!  v  dn. 
th(^re  is  a  glaze  ovei'  the  s])ot.  If  no  attempt  has  been  made  at  washiuir. 
and  the  staintnl  part  be  rubbed  together,  a  brownish  powder  is  prfHiueeil 
which,  placed  under  the  microscope,  moistened  with  water  or  glvcvrint*. 
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will  show  blood-corpuscles.  Tliat  the  stain  then  is  blood  may  be  coiifl- 
dentlv  stated,  but  that  it  is  human  blood  is  another  affair.  Wliile  it  is 
perfectly  well  known  thftt  the  Imman  blood-cori)iiscle  has  a  certain  aver- 
age meiLsiirement,  and  differs  from  all  other  animals  to  a  slight  degive  in 
that  mejisurenient,  it  is  equally  well  known  that  when  the  blood  on  cloth- 
ing or  anji:hing  else  has  had  time  to  become  jM^rfectly  dry,  a  shrinking 
of  the  ^Mn-puscJes  takes  place,  and  although  when  treated  with  water  or 
glycerine  they  resume  some  of  their  natural  shape,  still  it  is  a  mooted 
question  whether  an  expeit  can  swear  i)Ositively  a  given  blood-stain  was 
pnHlured  by  blood  from  a  human  being,  and  from  no  other  animal.  The 
medic^il  witness  can  say  it  is  blood  and  blood  alone  which  made  the  stain- 
ing, but  that  is  as  far  as  it  is  considered  safe  to  go.  Other  evidence 
should  be  brought  to  show  that  there  was  no  other  source  from  which 
the  stains  could  come  than  the  w-ounds  proving  mortal  to  the  corpus  de- 
licti, and  as  the  medical  witness  says  confidently  the  spots  were  made  by 
])lood,  the  corroborative  evidence  proves  the  blood  to  be  human,  and 
from  the  wounds  found.  In  addition  to  this  examinaticm  chemical  t-ests 
should  l)e  used,  and  no  means  left  untrie<l  to  prove  conclusively  that 
blood  alone  was  the  agent  making  the  discolorations. 

Blood  upon  Weapons. — The  evidence  that  a  knife  which  is  (dean  of 
blade  has  IxM^n  lately  used  in  the  cutting  of  tissue  where  blood  would 
get  upon  it,  is  not  difficult  to  deduce  fi-om  the  stains  on  the  blade,  even 
if  but  very  little  blood  had  marked  the  steel.  If,  lu)wever,  the  knife  be 
old  and  the  blade  rusty,  the  tii^k  of  deciding  as  to  the  marks  found  hav- 
ing l>een  produced  by  blood  or  some  (jhemii^al  action  upon  the  met^il  be- 
comes r)ne  of  delicacy,  and  requii-es  more  examination  than  mere  visual  in- 
spe(»tion.  Tlie  rusting  caused  by  the  juice  of  lemons  is  at  first  sight  apt 
to  be  taken  for  blood,  and  so  close  is  the  resemblance  that  chemical  tests 
have  to  be  resorttHl  to  to  decide  the  (piestiou.  Stains  upon  the  blade  of 
tlie  weapon  are  not  always  the  <mly  spots  that  may  be  found,  and  every 
jiartide  of  the  weapon  should  be  carefully  seanrhed  and  tested  befi)re 
stating  no  blood  is  on  it.  Where  a  fixed  handle  is  ju'csent,  if  it  is  made 
by  two  pieces  of  wood,  bone,  or  other  substances  being  riveted  to  an  ex- 
ten.siou  of  tlie  blade,  the  rivets  should  he  drawn,  and  every  particle  of 
dust  or  foreign  substance  found  be  examined  in  all  the  ways  known  for 
testing  for  blood.  The  same  where  the  knife  is  a  clas])-knife.  Blood 
may  have  been  plentifidly  s])read  over  the  blades  and  the  knife  (carefully 
wti.shed  by  the  criminal,  and  still  blood  be  found  in  the  cracks  under  the 
han<llo  pieces  in  the  hinges,  and  j)rove  an  ini|>oi-tant  link  in  the  (*hain  of 
4*viden<je.  Pire-anns  nre  not  so  apt  to  be  marked  by  l)l()<)d.  Tliey  may 
be  used,  however,  in  clubbing,  where  the  noise  of  the  dis<'harge  woidd 
be  liable  to  bring  about  discoveiy.  The  same  condition  may  then  Ixj 
found  as  is  noticed  where  blunt  weapons  are  used,  and  ihc  blows  struck 
<':uise  more  or  less  bleeding.  When  the  wea|>on  is  wooil,  the  blood 
niakt^s  its  mark  readilv,  and  can  be  studied  in  the  same  wav  as  blood 
upon  cutting  instniments.  If  the  bark  is  still  on  the  club  used,  then 
blood  will  be  found  chatted  in  the  interstices  of  the  bark,  and  may  be 
more  readily  detected.  The  weapon  may  ])e  a  stone,  and  blood  be  found 
upon  it.  In  the  trial  of  Sam  Steenbergh,  a  negro,  for  the  murder  of  one 
I*aliner.  at  Fonda,  N.  Y.,  the  murder  was  proved  to  have  been  committed 
by  Stefnbei*<rh  ]>ounding  Palm(T  on  the  liead  with  a  stone,  even  after  the 
body  was  ujion  the  gi-ouiid.   The  skull  was  crushed  and  the  scalp  brokeiL 
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A  stone  having  blood  upon  it  was  found  by  the  body  and  was  the  weapon 
used,  the  wounds  being  of  such  a  nature  as  could  be  made  by  a  st(»ii*»  of 
like  character.  It  was,  of  course,  but  one  part  of  the  eviden<*e.  \m  v 
filled  out  the  perfect  line  of  the  people^s  case.  The  verdict  of  guilty  was 
rendered,  and  the  negi'o  hung. 

When  hair  is  found  clinging  to  a  weapon  it  may  become  a  factor. 
The  microscope  will  determine  what  kind  of  hair  it  is,  and  it  may  akn, 
according  to  Casper,  decide  whether  it  has  been  cut,  or  broken  by  a  blow. 
Wool  and  cotton  fibers  found  adhering  to  a  blood-stained  weajKm  may 
have  the  appearance  of  hair,  but  the  magnifying-^lass  proves  the  chara«- 
ter  and  shows  wlierein  they  differ  from  human  or  animal  hair.  Taylfif 
calls  attention  to  an  interesting  case  where  rabbit-fur  and  shellac  were 
found  on  a  rake,  which  had  evidently  got  on  the  rake  by  the  burning  «< 
a  hat  in  which  this  fur  entered  as  one  of  the  constituents.  It  L<  inm. 
sidered,  then,  that  the  clinging  of  hair  to  a  weapon  may  aid  in  proving  it 
the  one  used  in  the  assault ;  but  before  tlie  medical  witness  can  state  p««s 
itively  the  hair  is  that  of  the  deceased,  he  must  make  comparisons  with 
other  hairs  taken  from  the  victim,  to  see  if  the  two  correspond ;  for  the 
hairs  of  different  persons  vary  in  size,  the  characteristics  of  the  markings 
alone  being  the  same. 

Bullets,  Shot,  and  other  Substances  in  ^Vounds. — ^Where  tk 
homicide  has  been  by  gunshot  injury,  portions  of  the  dress  or  sometimes 
of  the  wadding  of  the  gun  may  be  found  in  the  wound.  Nowaday!*  it 
is  rather  rare  to  find  muzzle-loading  guns  in  which  paper  or  other  giil>- 
stances  may  be  used  for  wads.  The  breech-loader  having  almost  uui- 
versally  taken  the  place  of  the  muzzle-loading  flre-arm,  the  wads  for  the 
cartridges  are  of  so  little  cost  that  one  rarely  finds  anything  else  than  tlic 
machine-made  ones  used,  and  consequently  if  one  of  these  be  found  in  a 
wound,  it  merely  confirms  the  evidence  of  the  wound  itself  as  to  the 
character  of  the  gim.  It  may  be  found  entire,  or  enough  so  to  give  the 
caliber  of  the  weapon ;  but  direct  evidence  as  to  the  wad  having  be^^n 
part  of  some  paper  or  letter  belonging  to  the  suspected  assassin  ii^  iu 
these  days  rare  to  find. 

The  shot  taken  from  the  wound  may  have  some  bearing,  if  other 
cartridges  are  found  to  belong  to  the  prisoner  loaded  with  the  same  kind 
and  size  of  shot,  but  while  all  shot  that  can  be  found  in  the  wound  sliould 
be  kept,  the  chances  that  they  can  be  proved  to  have  belonged  t4>  the 
prisoner  is  remote.  The  Billings  trial  showed  the  importance  of  recover- 
ing by  patient  search  aU  the  lead  possible  from  a  gunshot  wound  wlierv 
bone  has  been  traversed  by  the  ball.  The  ball  recovered  is  also  of  value. 
If  it  can  be  measured,  either  by  calculating  the  lands  and  grooves  foiinJ 
upon  it  or  by  some  portion  which  still  maintains  it«  periphery  undis- 
turbed, it  may  be  stated  as  positively  of  a  kind  able  to  be  fii-ed  from  the 
weapon  suspected,  or  that  it  could  not  l)e ;  and  this  fact  alone  may  free 
a  pei-son  accused  of  crime.  In  a  bi'awl  in  Troy  some  few  years  ag*\ 
shortly  after  the  second  tiial  of  Jesse  Billings,  a  man  was  shot.  Morv 
than  one  shot  was  fired,  and  by  different  persons.  One  arrested  f*^* 
doing  the  wounding  was  freed,  by  the  medical  witnesses  who  had  held 
the  autopsy  proving  absolutely  that  the  baU  recovered  from  the  dend 
man  could  not  have  been  fin^d  from  the  pistol  known  to  have  been  in  the 
possession  of  the  prisoner  at  the  time  of  the  brawl,  and  which  was  taken 
from  him  on  his  arrest.    Had  the  doctors  not  saved  and  produced  Uk^ 
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hall,  the  man  would  prohahly  have  stood  a  fair  chance  of  bemg  convicted 
of  homicide ;  for  the  t^stimcmy  presented  pointed  strongly  to  him  as  the 
one  giving  the  fatal  shot.  In  the  case  of  Woods  shot  by  Briggs,  the  ball 
was  recovered  entire.  It  was  not  upset,  as  it  had  encountered  nothmg 
but  soft  parts,  and  it  was  the  same  caliber  and  the  lands  and  grooves 
were  of  the  same  number  and  size  as  those  in  the  pistol  used  by  Briggs. 
This  was  further  proof  of  the  story  of  the  prisoner,  he  relating  he  shot 
Woods  with  a  certain  weapon. 

Dirt,  grass,  hay,  and  similar  substances  may  be  found  in  wounds,  and 
should  all  be  carefully  preserved,  as  they  may  aid  in  tracing  a  crime  to 
the  person  guilty  of  it. 

Position  of  Weapon,  Clothes,  or  Body.— Where  death  is  homicidal, 
suicidal,  or  accidental,  the  position  of  the  weapon  to  the  body  has  a  bear- 
ing on  the  decision  of  the  examiner  in  determining  to  which  category 
the  death  belongs.  If  a  weapon  is  found  near  to  a  body  it  may  argue 
strongly  for  suicide ;  but  suicides  have  been  known  to  endeavor  to  simu- 
late homicide,  and  throw  the  weapon  some  distance  to  lend  color  to  this 
view,  and  in  the  same  way  criminals  have  placed  weapons  by  their  vic- 
tims in  order  to  cover  the  crime.  The  manner  in  which  the  wound  is 
made,  and  the  way  the  weapon  is  found  with  reference  to  the  body,  taken 
together,  are  strong  points  on  which  to  reason.  In  the  Budge  case  the 
razor  with  which  the  woman  was  claimed  to  have  cut  her  throat  was 
found  lying  under  the  right  arm  and  was  partly  closed.  The  arm  itself 
was  bent  across  the  chest.  There  was  hardly  any  blood  upon  the  razor. 
Taking  into  consideration  the  character  of  the  wound  in  this  woman's 
neck,  it  is  more  than  questionable  if  she  could  have,  after  its  infliction, 
moved  her  arm  to  where  it  was  seen,  having  first  half  shut  the  razor  and 
put  it  on  the  bedclothes  beside  her.  To  do  this  is  to  assume  that  death 
was  not  instantaneous  from  such  a  terrible  wound,  and  that  consciousness 
and  power  of  movement  existed  after  both  carotids,  both  jugulars,  both 
pneumogastrics,  trachea,  and  oesophagus  had  been  completely  severed. 
When  a  knife  or  razor  is  found  shut  ^ter  a  mortal  wound,  it  is  a  suspi- 
cious circumstance,  for  one  having  determined  on  suicide  and  inflicted 
a  fatal  injury  does  not  care  much  what  becomes  of  the  weapon.  Again, 
where  the  wound  is  instantly  fatal  and  made  under  the  pressure  of  ex- 
citement most  suicides  experience  when  taking  their  lives,  the  weapon 
is  very  apt  to  be  found  grasped  firmly  in  tlie  hand.  This,  of  itself,  would 
l>e  almost  certain  proof  of  suicide,  for  cadaveric  spasm  wiU  not  take  place 
except  at  the  moment  of  death,  and  a  murderer  does  not  stay  by  his 
prey  and  hold  the  weapon  in  the  dead  man's  hand  until  it  is  fastened 
there  by  the  rigor  mortis.  In  the  case  of  the  woman  who  cut  her  throat 
in  an  outhouse,  before  quoted,  the  knife  was  found  in  a  large  clot  of 
blood,  and  under  the  body.  It  had  evidently  fallen  from  the  hand,  and 
she  shortly  followed  it  to  the  floor. 

The  position  the  clothes  of  the  deceased  or  the  bed-coverings  are 
found  in  should  be  noticed.  In  the  Budge  case  the  night-dress  was  open 
in  front,  the  sheets  and  coverings  neatly  folded  down  upon  the  bed,  and 
everything  about  the  bed  arranged  as  if  the  person  were  merely  asleep. 
It  would  appear  impossible  to  have  this  condition  prevail  if  the  wound 
had  been  self-inflicted ;  the  mere  moving  of  the  arm  up  and  exerting  the 
.strength  necessaiy  to  do  the  cutting  would  in  all  probability  disturb  the 
neatly  smoothed  sheet  lying  folded  over  the  chest. 
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In  1879  a  man  named  Thompson  kept  a  small  photograph  iiL(>p  in 
West  Troy,  N.  Y.  The  place  consisted  of  one  room  downstairs  akiut 
fifteen  by  twelve,  and  upstairs  a  dark  room  was  made  of  a  closet  in  ihf 
back,  and  a  sort  of  workshop  alongside,  taking  off  about  five  feet,  wbik 
the  remainder  was  used  as  the  operating-room.  A  narrow  staimw 
ran  up  by  the  left-hand  wall  as  you  entered  f i-oiii  the  street,  only  vidr 
enough  for  one  person  to  go  up  at  a  time.  This  stairway,  in  the  se^^jna 
story,  opened  directly  into  the  room  where  the  cAmeras  stood.  TV 
place  was  entered  by  a  rather  narrow  door,  which  opened  on  the  levrf  of 
tlie  sidewalk.  This  door  was  glazed  in  its  upper  part ;  a  curtain  or 
shade,  with  the  man's  name  and  occupation  printed  on  it,  covered  thU 
upper  half.  A  window  to  the  right  of  the  door  as  one  entered,  ak* 
shaded.  Standing  at  this  door,  to  the  right,  hig^h  up  in  the  wall,  wa^  i 
half  window  opening  on  to  an  alley.  It  had  no  fastening.  UudernttitL 
it  was  an  old  sofa.  A  stove  nearly  in  the  middle  of  the  nK>m,  a  tabK 
some  chairs,  and  various  photographs  on  the  walls,  with  the  carpet,  ei>m* 
pleted  the  furnishing.  The  stairs  were  unearpeted.  The  hand-rail  wa* 
narrow  and  round,  ending  in  a  round-topped  newel-post.  The  distane*- 
from  the  bottom  step  to  front  wall  was  about  three  feet.  On  the  sklr 
wall  of  the  staircase  tln*ee  or  four  large-sized  photographs  were  hiuig  in 
gilt  frames. 

Thompson  lived  by  himself  in  this  place,  sleeping  on  a  sofa  in  th»- 
room  he  used  as  his  gallery.  He  took  Ins  meals  out,  and  at  the  time  of 
his  death  had  no  one  working  for  liim.  His  habits  were  not  good.  Out 
Smiday  he  was  missed  at  his  boarding-place.  He  had  l>een  there  tLf 
evening  before,  but  had  gone  to  his  shop  about  nine  in  the  evening.  It 
being  winter,  made  it  dark  at  that  hour.  Not  being  seen  eitlier  Sunday 
morning  or  noon,  inquiries  were  made.  He  had  been  seen  going  int»» 
the  phwe  the  evening  before,  but  no  one  saw  him  come  out.  Some  veni 
and  looked  at  the  shop,  but  the  cm^ams  were  dow^l,  and  nothing  e^>iild 
be  seen.  As  excitement  gi'cw  more  peeping  at  the  windows  was  tried, 
and  one  person  said  he  could  see  through  a  tear  in  the  door-<»urtain  t 
man^s  legs  lying  on  the  floor.  This  being  confirmed  by  others,  the  dtuT 
was  forced.  Thompson's  dead  body,  e^ddently  dead  for  some  hours,  lay 
on  its  back  at  the  foot  of  the  stairs.  Moving  the  body,  after  carefnlly 
noting  its  position,  the  condition  of  clothes,  and  surroundings,  a  laceratdi 
and  contused  wound,  foi-ming  two  sides  of  an  aeute  ang:le,  eacli  side  l>einf 
about  an  inch  long,  was  found  on  the  left  side  of  the  head  m^ar  the 
parietid  eminence.  This  wound  was  made  fi-om  its  aj>ex  downward 
The  head  when  first  seen  touclied  the  base-board.  The  feet  interfered  t 
little  with  the  opening  of  the  door.  To  his  right  side,  standing  on  edge, 
was  one  of  the  photogi'ajdis  in  oval  frames  which  hung  on  the  stair  wal 
Its  glass  was  not  broken,  and  its  string,  a  hea\'y  red  cowl,  was  alst»  in- 
tact. The  nail  from  which  it  had  hung  was  bent  downwanl,  following 
nearly  th(»  angle  of  the  stairs.  An  ordinary'  kerosene  lamp  was  on  thf 
floor  at  his  left  and  near  the  newel-post.  The  chimney  was  found  ifi 
the  stairway,  lying  unbroken  upon  the  fourth  step.  "Tliere  were  n* 
marks  of  blood  an\^vliere,  except  on  the  floor  where  the  wound  of  tbe 
scalp  ri^sted.  The  clothing  was  neat,  the  legs  straight  out  alongside  rtfk 
other,  and  the  trousers  ivore  pulled  down  over  the  boot^  I 

Wa.s  this  a  cas(^  of  nnirder  or  accidental  death?     Suicide  was  ontrf 
tlie  question.     The  man  was  sober  when  last  seen,  so  it  was  presumed  he 
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was  so  when  he  died.  The  autopsy  showed  the  wound  on  the  head  cor- 
responded to  a  depressed  triangular  fracture  of  the  same  shape  and 
dimensions,  and  death  was  due  to  the  blow  and  compression.  No  other 
cause  for  death  was  anywhere  apparent.  Rumor  had  it  that  Thompson 
had  been  on  bad  terms  with  the  man  who  last  worked  for  him,  and  that 
this  man  hail  threatened  vengeance.  The  coroner's  jury  could  not  find 
sufficient  evidence  on  wliich  a  warrant  could  be  issued,  and  so  gave  the 
verdict  of  death  from  compression  due  to  a  fractui*e  received  in  some 
manner  unknown. 

Minute  inspection  of  the  photographer's  shop  failed  to  sliow  any  signs 
of  a  struggle.  On  the  wall  of  the  stiih'way,  underneath  where  the  picture 
had  been  torn  off,  were  some  marks,  which  examination  proved  to  he 
made  by  boot-blac»king.  They  were  made  from  above  down,  ti*ending  in 
the  same  plane  as  the  stairs.  A  hammer,  the  hammer  head  square  with 
cut-off  corners,  was  found  upstairs.  This  could  have  made  the  wound, 
but  there  was  no  blood  or  hair  on  it,  and  if  it  had  been  used  it  was  put 
back  on  the  bencli  in  the  small  workroom.  There  was  no  mark  on  the 
newel-post,  stairs,  stair-rail,  base-board,  or  floor  which  would  indicate  that 
the  head  had  been  wounded  by  striking  against  them.  And  the  body  lay 
out  straight  on  its  baek,  one  hand  across  the  chest,  the  other  by  its  side, 
the  clothes  not  disarranged,  and  the  trousers  pulled  down  on  the  boots. 
If  this  was  a  fall,  and  consequently  accidental  death,  how  the  body  (?ould 
fall  from  about  half-way  up  the  stairs,  as  it  must  have  to  make  the  boot- 
marks  on  the  wall  or  to  pull  down  the  picture,  strike  the  newel-post  on 
the  left  side  of  the  head — ^for  that  was  the  most  likely  object  about 
which  could  possibly  make  such  a  wound — and  then  turn  over  and  as- 
sume the  position  this  body  was  in,  is  hardly  possible  to  imagine.  The 
more  probable  theory  of  homicide  is  easier  of  explanation.  The  man, 
going  upstairs,  sees  an  enemy  above,  coming  toward  him.  He  has  no 
weapon,  and  seizes  the  first  thing  he  can  lay  hand  to,  the  picture,  turns 
with  it  in  his  hand  to  reach  the  floor  below,  and  receives  the  blow ;  falls 
head  foremost,  feet  striking  the  wall.  The  assailant  follows,  and  to  clear 
his  own  way  throws  the  legs  over.  This  turns  the  body  on  its  back,  and 
to  make  it  appear  as  if  accidental,  he  straightens  the'  legs  by  pulling  on 
the  trousers.  Escape  was  easy  out  of  the  half  window  into  the  alley, 
and  from  there  to  the  street.  This  could  be  conjectured  to  be  somewhat 
the  manner  of  the  death ;  but  so  much  would  have  to  be  mere  conjecture 
that  an  almost  equally  plausible  theory  could  be  as  well  construrtted  on 
the  question  of  accidental  death.  The  case  is  one  of  interest,  and  will 
always  remain  one  of  doubt.  It  shows,  however,  how  ever}'  point  must 
be  taken  into  account,  and  how  the  logical  bearing  of  one  upon  the  other 
must  be  carefully  studied  before  a  medical  witness  can  pronounce  whether 
death  was  from  homicide,  suicide,  or  due  to  accident. 

When  More  than  One  Wound  is  Present. — The  medical  witness 
may  be  called  on  to  say,  where  several  wounds  have  been  found  on  a 
body,  wliich  was  the  first  inflicted.  Lawyers,  apparently,  seem  to  believe 
that  a  doctor  should  be  able  to  state  with  positive  and  imqualified  speci- 
fication any  question  that  may  enter  their  heads  to  ask  about  an  injury, 
a  disease,  or  the  permanent  effects  of  either.  Unfortunat/Cly  for  tl  is, 
man  is  not  machine-made,  and  what  will  in  one  person  cause  deatJi  im- 
mediately will  in  another  allow  of  more  or  less  aetion  before  loss  of  elMier 
mental  or  muscular  activity.     Therefore  it  is  that  a  medical  witnflM 
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oftentimes  appeal's  at  great  disadvantage.  He  must,  however,  exit^i 
the  question,  and  prepare  himself,  as  well  as  may  be  possible,  to  aiijiwr-r. 
When  several  wounds  are  present,  if  a  case  of  homicide,  or  no  evi<]Hijir 
of  struggle  is  attendant,  the  mortal  wouud  "was  prol)ably  the  «nu*  tii>t 
inflicted;  for  if  the  others  are  such  as  would  not  be  mortal  or  iin-ai'a'i- 
tate  the  assailed  from  an  effort  for  life,  it  is  a  fair  assumption  that  M»rLH 
defense  woidd  have  been  made  and  evidence  of  this  be  found.  If  tit' 
wounds  are  made  by  two  or  more  attacking  at  the  same  time,  no  defiiiitr 
answer  can  be  gi?\'en  as  to  which  would  lx»  the  first,  or,  if  more  tbtoi  i»ur 
be  mortal,  which  causc»d  the  death.  The  examiner  studies  each  woulJ 
on  its  merits,  and  by  the  charai^ter  of  the  injure'  andves  at  a  prL»l«ble 
conclusion  of  the  ones  made  before  and  those  made  after  death.  FurtL^-r 
than  this  he  cannot  go,  unless  other  evidence  than  that  of  the  wounds 
themselves  can  be  presented  which  will  decide  the  question.  Wh«v 
wounds  are  incompatible  with  one  cause  for  all,  tlie  examiner  can  stat«^ 
with  positiveness  the  ones  produced  by  one  kind  of  iujun-  and  the* 
produced  by  another.  This  may  be  most  important  evidence,  for  thr 
death  may  be  due  to  a  fall,  and  tlie  cause  of  the  fall  a  blow  whict  siowftl 
laceration  or  other  symptoms,  and  the  two  injuries  so  placed  that  buth 
could  not  be  produced  by  the  fall  or  by  the  blow. 

Suicides  often  make  more  than  one  wouud,  or  may  make  an  incised 
wound  and  then  use  a  pistol,  or  jmnp  into  water  or  from  a  height.  They 
may  do  all  these,  and  both  cut  and  gunshot  would  have  been  mortal  if » 
httle  patience  to  see  the  effect  of  their  work  had  been  exercised.  TV 
finding  of  a  body  with  its  throat  cut  and  with  a  pistol-sliot  in  the  hrain 
woiUd  be  apt  to  raise  the  cry  of  miu-der,  but  eaim  study  of  the  matt*T 
Would  prove  both  injuries  compatible  with  self-destruction,  although  bi^ 
were  mortal.  The  case  of  Weston  is  one  where  three  mortal  wounds 
•were  present,  if  not  a  fourth.  Two  bullets  in  the  brain,  which  had  tra- 
versed it  from  before  backward,  one  through  the  heart,  and  the  tbroit 
extensively  cut,  gives  a  case  where  the  question  of  whieli  wouud  was 
made  fii*st  is  not  possible  of  answer.  The  surgeon  thought,  fn>m  thr 
amount  of  blood  effused  in  the  chest,  that  the  heart  wound  was  made  while 
the  man  was  living ;  but  it  may  have  instantly  preceded  the  bullet  in  the 
brain  and  before  pulsation  had  ceased,  and  then  the  amount  of  bl(?od 
would  liave  been  equal  to  that  found.  The  amount  of  blcKxl  found  i«n 
the  clothing  and  on  Inishes  and  grass  around  where  the  biniv  lav  w:is 
not  (»nough  to  say  the  throat  was  cut  during  life  ;  but  as  between  the  tw<' 
mortal  wounds  in  head  and  heart,  it  would  be  impossible  to  do  nM»n»  than 
to  give  an  <)])inion  of  priority  based  on  conjecture. 

Criminals  sometimes  make  wounds  upon  themselves  as  e\Tideu(T  ff 
attack,  and  that  their  actiim  was,  therefore,  m  self-defense.  Tlie  mauu*? 
in  which  i\w  wounds  are  stated  to  have  been  reeeiveil,  wlien  eoniwmii 
with  the  remling  of  th(»  (»ut  itself,  do  not  always  agree,  aind  suspirioD  i> 
created  as  to  the  tnithfidness  of  the  prisoner's  statement.  Thf  raark> 
of  the  cutting  through  the  clothing  will  have  imj>ortant  bearing  in  ^ 
ciding  liow  such  wounds  have  been  received,  for  few  care  to  iHddlvcat 
direct  through  all  that  may  interpose  between  knife  and  skin,  but  rithrt" 
prefer  to  see  what  and  how  deep  they  are  cutting  and  then  make  tbe 
necessaiy  inedsions  in  th(^  clothes  afterward.  As  few  know,  theiv  aiv 
]>oint.s  of  difference  in  the  beginning  or  ending  of  a  cut,  or  that  to  an  «■ 
perienced  eye  eveiy  woinul  tells  a  story ;  the  cutting  on  the  person  m^T 
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be  made  in  one  direction,  and  the  required  rents  in  the  clothes  in  the 
opposite.  In  June,  1874, 1  examined  a  man  named  Bruin  in  the  Wash- 
ington Count}^  jail  at  Sandy  Hill,  by  direction  of  the  district  attorney. 
Bruin  was  an  old  man  over  fifty  years  of  age,  but  of  an  exti*emely  bad 
temper.  He  was  under  aiTest  for  attacking  with  a  pitchfork  a  man  who 
worked  for  him  and  inflicting  a  stab-wound  in  tlie  face,  seriously  wound- 
ing one  eye.  The  prisoner  claimed  it  was  done  in  self-defense,  saying 
the  man  had  attacked  him  with  a  large-bladed  jack-knife  and  cut  him  in 
the  ab<lomen.  Examination  showed  a  freshly  healed  wound,  it  appear- 
ing from  the  cicatrix  as  if  two  incisions  had  been  made  close  to  each 
other,  of  one  half-inch  in  length,  running  perpendicularly  and  situated 
six  inches  above  the  antero-superior  spinous  process  of  the  ilium,  and 
five  inches  from  the  umbilicus,  its  upper  end  being  at  lower  border  of 
the  cartilage  of  the  ribs.  The  cicatrix  showed  the  wound  to  have  been 
made  from  a  cut  directed  upward,  and  that  it  did  not  penetrate,  merely 
entering  through  the  true  skin.  Examination  of  the  shirt,  waistcoat,  and 
trousers  which  the  prisoner  had  on,  and  which  he  said  he  had  worn  when 
assaulted,  discovered  rents  or  cuts  in  each ;  but  in  the  shirt  there  was  a 
tear  five  to  six  inches  long ;  in  the  waistcoat  a  rent,  also  several  inches 
long,  about  on  a  line  with  the  wound,  but  extending  both  above  and 
below  it ;  while  the  cut  in  the  trousers  was  so  made  that  when  they  were 
drawn  up  upon  the  body  as  far  as  the  make  of  the  garment  would  allow, 
the  upper  edge  of  the  rent  did  not  come  opposite  the  wound.  The  shirt 
appeai'ed  more  torn  than  cut ;  the  waistcoat  was  cut  from  without  in  and 
from  below  up,  as  if  held  out  from  the  body  and  the  knife  passed  through, 
and  then  sawed  up  and  down  as  far  as  thought  necessary ;  while  the  cut 
in  the  trousers  was  made  by  thrusting  the  knife  from  within  and  cutting 
down.  The  linings  of  these  two  garments  told  the  direction  of  the  cut, 
while  the  fibers  of  the  cloth  showed  in  which  direction  the  knife  had 
gone  through  them.  As  the  prisoner  claimed  all  cuts  in  his  clothing  as 
well  as  that  on  his  abdomen  had  been  made  when  he  was  struck  by  his 
mau'S  knife,  tliere  was  no  hesitancy  in  reporting  to  the  district  attorney 
that  the  injury  was  self-inflicted. 

In  a  recent  trial  in  Albany  for  murder,  a  strong  point  for  the  defense 
was  made  of  the  fact  that  the  prisoner  had  shot  himself  immediately 
after  the  murder,  and  had  intended  to  kill  himself.  The  case  was  wife- 
murder.  A  young  man  named  Shattuck  shot  his  wife  and  then  fired  the 
pistol  at  himself,  making  a  dangerous  wound  hi  the  right  temple ;  but 
the  weapon  was  so  held  the  ball  plowed  the  muscles,  merely  grazing  the 
bone.  On  the  ground  of  insanity  a  verdict  of  nnirder  in  the  second  de- 
gree was  rendered,  and  the  prisoner  escaped  the  electric  (»hair.  From 
all  the  evidence  of  the  crime,  it  was  fau'ly  considered  his  shooting 
himself  was  accidental,  although  the  appearance  of  the  scar  was  well 
used  by  the  defense.  Had  the  cas(»  happened  differently,  this  wound 
would  have  l^een  excellent  evidence  of  injury  by  another,  for  the 
pistol  was  not  near  enough  for  the  discharge  to  cause  burning  bv  the 
flash. 

Suicide. — To  say  that  all  who  take  their  own  lives  are  laboring  under 
a  temporary  abeiration  of  mind  is,  in  many  cases,  to  rely  merely  on  the 
fact  of  self-destruction  for  evidence  of  mental  unsoundness.  That  mania 
is  undoubtedly  a  frequent  cause  of  sui(*ide  nobody  would  deny,  and  with 
that  class  of  cases  we  have  little  to  do,  insanity  being  treated  of  elsewhei*e. 


282  -i   SYSTEM  OF  LEGAL   MEDICINE, 

It  may  be  said  that  whei-e  iusanity  plays  a  part  the  methods  hm?J  ajv  i,: 
times  so  peculiar  as  to  lead  m)t  only  to  positive  proof  of  self-silaii;:!!:.  r. 
but  to  the  presence  of  mental  disease.  A  ratioual  being  who  dei;: «!»:>  "U 
suicide  does  it  generally  in  the  easiest  and  quickest  way  he  iraii.  A 
plunge  in  the  water,  and  aU  is  over.  Determination  ti>  sueet^tni  i<  niieu 
manifested.  A  ease  occurred  of  a  patient  who  had  been  in  njy  wanls 
wlien  I  served  in  the  Brooklyn  City  Hospital  in  1870.  The  uiaii  bJ 
been  operated  on  for  partial  removal  of  the  h>\i'er  jaw.  Unforiiniai'-i}. 
the  surgeon  attenij)ted  to  save  the  I'ami,  the  disease  being  only  iii  jl.- 
anterior  portion  of  the  body  of  the  b<me ;  but  the  pterygt>id  nnis^-K^  dn  w 
the  rami  inward,  causing  the  remaining  parts  of  the  body  to  jnv><  \y\^i\: 
tlie  t<mgue.  Tliis  being  unlx'arable,  a  second  ojK^nition  wa?;  il^ri^iiil 
upon,  but  the  patient  thought  he  had  had  enough.  OVitainin*:  kavi-  «•: 
absence,  he  did  not  return,  and  the  reason  for  this  was  exphiiueil  wLfii 
his  body  was  found  in  Gowanus  Bay,  near  the  eity,  when  the  tidi-  wtL- 
out,  with  the  pockets  of  his  coat  filled  with  stones.  This  man  wa^  L<'t 
crazy.  He  simply  determined  to  die,  and  took  pi-eeautions  to  juvvtut 
any  effort  on  his  part  floating  liis  body  after  he  onee  threw  himself  intu 
the  water.  And  then  his  method  insured  his  body  l)eiug  fr»un(l.  lor  h. 
was  securely  anchored  in  the  nuid. 

As  has  been  seen  from  the  foivgoing,  homicide  may  he  made  to  ap|>rar 
like  suicide  to  hide  crime.  It  is  rai'e  that  suicides  so  plan  their  vxit  as 
to  show  a  desire  to  have  their  deatli  appear  to  be  murder.  An  inttiv?*- 
ing  case  of  this  chanu*ter  is  i"eported  by  Dr.  J.  B.  Lewis  in  his  Iw'kof 
"Stratagems  and  Conspiracies  to  Defraud  Life  Insurance  Compaiiie>r 
C'aptain  (.olvocoresses,  a  retired  officer  of  the  United  States  Xa^y.  wa^ 
found  in  a  dying  condition  in  a  by-sti'eet  in  Bridgeport,  Conn,,  at  a  ktf 
hour  of  the  night  of  June  3,  1872.  Tlie  captain,  although  possessed  •«l' 
small  means,  obtained  insurance  upon  his  life  for  $195,(XK).  He  was 
ostensibly  on  his  way  to  New  York  from  his  home  in  Lit^-hfieW  vli^^ii 
his  death  took  phice  in  Bridgeport.  lie  had  been  to  the  l)Oiit,  seeiiretia 
room,  left  in  it  his  traveling-bag,  but  as  the  lK>at  did  not  leave  until 
eleven  o'clock  at  night  he  left  it  to  go  to  a  hotel  and  get  some  sujijrr. 
When  going  off  the  boat  he  was  seen  to  carr}^  a  small  black  bag  aod  lus 
cane.  This  latter  was  a  bamboo  sword-cane.  After  getting  sometLiniT 
to  (»at  at  a  restaurant,  he  idled  away  his  time  until  half -past  ten.  wh^-ii 
h(»  left  a  drug-store,  where  he  had  made  some  small  purehai>i\<  of  iwiprr 
and  env(4opes,  and  being  directed  how  to  find  ihe  boat,  he  appareutk 
started  to  reach  it.  Just  as  the  boat  was  putting*  out  tlie  report  uf  ^ 
])ist^)l  was  h(»ard,  and  a  policeman,  of  whom  the  captain  had  earlier  iii 
the  evening  asked  some  questicms,  hearing  the  shot,  ran  to  the  place  fn'iu 
where  the  sound  se<^mingly  cttme.  Lying  on  the  sidewalk,  ami  in  a 
dying  condition,  was  (.^ai)tain  Colvocoresses.  A  large  gunshot  woulJ 
was  in  the  left  bivast,  his  left  hand  pi'es.sed  against  it,  and  he  was  "H  lis 
back.  The  discharge  had  set  fire  to  his  shirt,  and  the  light  fr«mi  it  {ruiJ'ii 
the  policeman.  In  a  diagonal  direction  across  the  stivet,  in  the  cnitt'T. 
was  an  old-fashioned  percussion-lock  horee-pistol.  Tliis  weajwn  haJtr.- 
df^ntly  just  Ixmmi  discharged.  The  sword-cane  was  about  twf>  yanl>  fn-m 
the  ca])taiirs  feet,  and  toward  the  gutter.  The  cane  -was  broken,  aud  »!" 
blad(i  ill  it  bent.  From  examination  it  had  the  appearance  of  hamir 
been  broken  ])y  being  struck  or  .snap|)ed  over  a  fence.  The  bullet  had 
gone  completely  through  the  body. 


HOMICIDE  AND    WOUNDS.  283 

First  one  thing  and  then  another  was  brought  to  light.  A  pill-l>()x, 
having  percussion-caps  wliieli  fitted  the  pistol,  was  discovered.  A  boy, 
seeing  a  bit  of  rag  sticking  out  from  under  a  gutter  plank,  caivlessly 

E idled  it  out,  and  with  it  an  old  powder-horn.  Tiring  of  his  plaything, 
e  threw  it  where  it  was  afterward  found.  The  bhiek  bag  caii'icd  off 
the  Ijoat  by  the  captain  was  found  on  another  wharf,  ])artly  hidden  under 
a  railroad-tie.  One  end  was  slit  open,  and  nothing  wa**  in  it  l)ut  a  blank 
check-book  and  sonjc  few  grains  of  ]M)wder,  whidi,  on  comparison  with 
the  gniins  in  the  powder-hora,  wen»  sliown  to  ])e  similar.  Peculiar  in- 
dentations were  noticed  in  the  bag,  and  trying  the  pistol,  these  were  seen 
to  coiTcspond  to  the  point  whei-e  the  hammer  would  rest  if  the  pistol 
was  put  into  the  bag.  The  captain's  coat  and  waistcoat  were  unbuttoned 
and  lay  o|>en  when  he  was  found  on  the  sidewalk.  It  was  proved  that  he 
habituallv  wore  his  coat  ])ut toned  up,  and  while  it  was  supposed  that  the 
opened  clothing  was  a  sign  of  violence  on  the  part  of  footpads,  the  but- 
tons were  not  torn  off  either  garment. 

The  evid(?nce  of  the  wound  was  that  of  close  Are.  The  discharge 
must  have  been  fairly  near,  or  the  shirt  wcmld  not  have  been  set  in  a 
blaze.  And  the  chi-efully  cut  satchel,  the  j)eculiar  weapon — one  which 
was  traced  as  liaving  Ix^en  owned  by  the  deceased — the  peculiar  manner 
in  wliich  the  sword-cane  was  broken,  the  evident  care  with  which  the 

Eereussion-caps  and  ])owder-horn  had  been  hidden,  the  repeated  questions 
y  the  capt-iiin  in  the  early  evening  of  the  way  to  the  boat,  although  he 
was  well  acquainted  with  the  town,  the  motive  for  death,  that  his  family 
would  be  left  in  affluent  circumstances,  the  peculiar  manner  of  his  bid- 
ding good-by  to  the  family  when  leaving  home  that  morning — all  brought 
the  ]>ositive  conclusion  that  this  was  a  case  of  suicide  and  not  of  homicide. 
Dr.  Lewis,  in  his  report^  says  the  ])istol  ])eing  found  thirty  feet  away 
was  accounted  for  by  the  recoil  of  the  weapon,  the  ])istol  spiinging  bju'k 
from  the  chest  after  it  was  fired.  I  am  in(»lined  to  differ  from  this  view, 
and  would  rather  think  it  an  act  of  volition.  All  the  evidence  i>oints  to 
so  carefully  conceived  a  plan  that  some  aiTang(*nient  must  have  been 
thought  of  by  which  the  weapon  would  be  fcmnd  a  distance  from  tlio 
body.  Therefore,  I  do  not  think  it  incompatible  with  the  wounding  that 
the  captain  (?r)nld  throw  the  weapon.  The  recoil  may  have  hel|KHl  in  this, 
the  arm  giving  tiie  sudden  jerk  predetermined  on,  and  both  forces  com- 
bined carr^nng  the  pistol  thiity  feet.  The  case  of  Woods  shows  coordi- 
nate musciUar  a])ilitv  after  a  tennble  wound,  and  in  this  case  but  nuufh 
less  was  attempted.  And  the  captain  was  not  dead  when  found,  although 
Ufe  lasted  but  a  few  minutes  after.     (Also  see  article  Life  Insurance.) 

A  young  man  some  five  yeai's  ago  attA?mpted  his  life  by  shooting. 
The  weapon,  a  ])istol,  fortunately  for  him,  was  faulty  in  jwtion,  and  while 
the  shot  was  well  aime<l  and  intended,  it  did  no  material  harm.  The 
wound  wjus  in  the  right  temple,  just  in  front  of  tlu»  hair  line.  When  I 
saw  the  patient,  about  an  hour  after  the  shooting,  he  was  lying  on  his 
bed,  his  head  done  up  in  a  wet  cloth,  and  he  thought  himself  wounded 
unt^)  death-  As  this  was  what  he  wanted  when  he  fired  the  shot,  he  was 
perfectly  resigned,  and  did  not  wish  anything  done  to  interfere  with  an 
edifying  end.  But  being  j)ersuaded  t^>  allow  an  examination  of  the 
wound,  as  soon  as  he  was  assured  it  was  but  a  trifle  and  there  was  abso- 
lutely no  dangt»r,  his  tune  changed,  and  he  was  as  anxious  to  live  as  a 
few  minutes  }>efore  he  had  be<Mi  to  die.     The  wound  was  a  ragged,  lacer* 
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ated  one,  and  but  for  the  powder-marks,  not  such  as  would  at  first  >\&. 
appear  to  have  been  made  by  a  pistol  ball.  But  part  of  the  ball  v:is 
there  m  plain  sight  in  the  wound,  and  lying  flattenetl  against  the  U-!]- 
Taking  this  out,  it  was  seen  to  be  only  hiilf  a  ball,  so  the  pisttil  wa>  {in- 
duced and  the  eause  of  liis  eseape  from  death  was  easily  explaintnl  TL- 
cylinder  did  not  revolve  properly,  so  but  half  of  the  chamber  wiis  {l^- 
sented  to  the  ban-el  when  the  trigger  was  pulled.  The  baJl  eut  itj^Jf  iu 
two,  one  part  going  out  of  the  muzzle  with  just  sufficient  force  t*^>  «nit  tli^ 
skin,  the  other  half  squeezing  sideways  between  cylinder  and  barrel  aud 
being  found  on  the  floor. 

When  the  suicide  is  by  cutting,  blood  is  genei-ally  found  on  the  huin 
using  the  knife ;  and  if  cadaveric  spasm  keeps  the  weapon  in  the  huni 
the  blood  is  on  the  back  and  between  the  flng^ers.  It  is  hardly  witlit 
the  range  of  the  possible  that  a  person  can  cut  his  throat,  sevt^rinp  thr 
carotid,  and  not  have  blood  over  hand  and  arm.  To  find  othenrjit 
would  be  to  raise  strong  suspicions  of  homicide.  If  the  death  is  by  staK 
bing,  then  no  Wood  would  be  expected  other  than  what  might  flow  fmm 
the  wound  on  the  surrounding  parts.  The  hands,  however,  would  pmb- 
ably  be  free  from  stains,  and  if  the  suicide  threw  away  the  weaj^m  ibe 
appearances  of  homicide  would  be  very  real.  Other  facts  woul<i  have  !•» 
be  relied  on  to  decide  the  question,  for  the  evidence  of  the  wountl  would 
only  show  that  it  coidd  have  been  produced  by  the  dead  as  easily  as  by 
another. 

It  often  happens  that  a  person  trying  to  commit  suicide  fails  by  rea- 
son of  pointing  the  weapon  improperly.  A  young  man,  whose  "cnurse 
of  true  love  "  did  not  run  as  smoothly  as  he  thought  it  should,  aod  i-^d- 
sidering  life  was  no  longer  worth  hving,  fired  a  shot  at  his  head  from  a 
small  pistol,  which  he  hoped  would  end  his  troubles.  The  intentien  waj^ 
evidently  to  fire  a  bidlet  into  the  right  ear.  Instead,  the  ball  was  firwi  a 
little  to  the  front  and  just  imdemeath  the  zygoma,  and  as  the  (hre<*ti<ni, 
given  by  the  manner  the  pistol  was  held,  was  upwartl  and  forwiu^l.  thf 
ball  passc^d  into  the  zygomatic  fossa,  entered  and  crossed  the  right  orbit, 
lodging  against  the  nose  at  the  inner  canthus.  It  did  not  enter  the  brain 
cavity,  and  although  a  painful  wound,  was  not  dangerous.  The  n-sult 
w^as  U)  cure  the  young  man  of  the  desire  for  self-destruction,  and  to  allow 
him  for  the  futm*e  to  observe  matters  with  a  "  single  eye,"  for  the  sijrtt 
of  the  right  was  destroyed  by  the  bullet.  I  removed*  the  ball  without 
difii<*ulty,  and  the  case  nuide  a  good  I'ecovery. 

The  determination  between  suicide  and  accidental  woundmg  is  at 
times  difficult,  and,  it  may  be  said,  sometimes  impossi})le ;  for  so  many 
accidental  deaths  occur  when  persons  ai*e  examining  or  cleaning  fire-arms 
tliat  it  is  beyond  mortal  power  to  say  whether  the  death  was  by  mu^bap 
or  design.  The  medical  witness  can  only  state  the  evidences  pr^*sentt^ 
by  tlie  wounds  and  weapon,  and  must  use  caution  in  giving  |»o>itiw 
opinions  as  to  how  the  death  came  about.  Such  peculiar  aceidt'nts  tk» 
tiike  place  that  the  range  of  possibilities  for  them  is  infinite,  and  at  tim^ 
the  most  improbable  happens.  Taylor  relates  a  case  of  where  a  man'? 
gun  went  off  accidentally,  the  recoil  throwing  the  gun  backwanl,  and  » 
it  fell  the  second  barrel  was  fired,  the  charge  entering  its  owner's  thigt 
Tliis  case  is  sufficiently  unique  to  call  attention  and  emphasize  the  tiff 
that  must  be  exerciscnl  in  the  examination  of  wounds  and  the  expn^saon 
of  opinion  as  to  how  they  were  caused. 


z.> 


Jl' 


_.1 


m 

.  .-■ 


( 


J 


HOMICIDE  AND   WOUNDS.  28V 

Burns  and  Scalds. — ^While  it  is  not  common  to  consider  injuries 
rising  from  the  application  of  external  heat  to  the  body  as  wounds, 
nder  the  definition  of  wounds  before  given,  and  for  the  puiposes  of  a 
eaniess  of  description  before  a  jury,  the  lesions  caused  by  burns  and 
•aids  will  be  considered  in  the  same  light  as  incised,  contused,  gunshot, 
r  other  injuries — viz.,  as  wounds.  Burns  are  considered  as  those  wounds 
lade  by  fire,  heated  metals,  solids  or  fluids ;  and  s(*alds,  as  the  result  of 
f)t  fluid,  like  water,  tea,  etc.,  and  steam.  Boiling  oil  makes  a  bum  as 
DCS  boiling  sugar,  while  they  may  also  give  scalding,  if  but  a  small 
tnoimt  of  the  liquid  be  thrown  upon  the  body,  not  sufficient  in  quantity 
)  cause  a  true  bum. 

The  danger  from  either  kind  of  wounding  is  due  to  the  extent  of  sur- 
ice  involved  or  the  severity  as  to  the  destruction  of  tissue.  A  scald  or 
urn  which  covers  a  large  extent  of  surface,  even  though  it  involve  the 
iticle  alone,  is  very  dangerous  to  life,  for  the  shock  is  so  severe  that  the 
atient  may  not  rally,  and  death  be  due  to  it.  In  such  a  case  as  this 
ain  is  excruciating,  and  aids  the  shock  by  its  exhausting  effect.  It  is 
ell  to  remember  that  such  an  injury  has,  especially  in  children,  a  stupe- 
idng  action,  and  the  patient  usually  dies  in  a  comatose  condition.  The 
iministration  of  narcotics  may  become  a  question  of  investigation,  as 
le  death  may  be  attributed  to  their  improper  use.  While  pain  is  a 
nnptom  where  the  bums  are  slight,  it  decreases  in  amount  as  the  severity 
p  depth  of  the  bum  and  destruction  of  tissue  increases.  Where  the 
iin  is  killed  by  the  action  of  whatever  causes  the  bum,  there  is  no  sen- 
ition  in  it  itself,  and  it  rapidly  sloughs.  It  at  flret  contracts,  and  then, 
'  the  patient  lives,  inflammation  begins,  and  the  dead  skin  separates, 
he  seat  of  the  injury  has  also  a  marked  influence  on  its  risk,  bums  of 
le  abdomen  being  more  dangerous  than  those  of  the  thigh,  the  wound- 
ig  being  equal,  and  bums  of  the  hands  more  dangerous  than  those  of 
le  feet.  Death  may  be  due  to  shock  alone,  uncombined  with  the  effects 
I  the  buming,  in  which  case  no  internal  e\'idence  would  be  found  on 
ost-mortem  examination ;  or  it  may  be  due  to  secondary  inflammations, 
i;  pneumonia,  pleurisy,  or  of  the  intestines.  Perforating  ulcers  of  stom- 
di  and  intestines  also  result  from  wounds  of  this  character,  and  the 
pognosis  is  not  to  be  lightly  given  when  a  fair  amount  of  injury  has 
:>en  done,  as  death  may  take  place  when  everything  is  apparently  pro- 
ceding  toward  recovery.  The  patient  may  sink  under  the  exhaustion 
lused  by  the  pain  and  shock,  the  collapse  coming  on  suddenly.  Where 
?ath  is  immediate  from  a  general  burning,  it  may  be  long  before  any 
•eat  pain  is  suffered,  for  the  shock  may  kill,  or  suffocation  from  smoke 
ke  place.  In  the  latter  case,  the  body  being  recovered  in  such  stat« 
lat  an  autopsy  can  be  held,  the  usual  appearances  of  death  from  asph^TC- 
tion  will  be  present,  while  it  is  common  to  find  where  death  has  been 
om  tlie  shock  of  the  intense  heat  or  of  the  burns,  the  heart  empty,  the 
ood  of  a  red  color,  and  the  organs  generally  congested. 

As  burning  may  be  resorted  to  as  a  cover  for  crime,  the  medical  ex- 
Tiiner  has  to  be  prepared  to  state  whether  the  wounds  found  were  made 
efore  or  after  death.  It  is  agreed  by  all  the  authorities  on  this  subject 
mt  certain  marks  are  fairly  indicative  of  bums  before  death ;  but  the 
nestion  is  on  the  same  plane  as  other  injuries,  for  the  burns  made  at 
le  tune  of  death  or  immediately  after  present  the  same  appearance,  so 
I'.at  a  decision  can  only  be  positive  in  a  relative  sense.    Where  certain 
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signs  are  present,  such  as  the  slough  beginning  to  separate,  there  i^  ::<• 
hesitation  in  saving  the  wound  was  made  during  life,  for  natiu^.-  La«i  r» 
have  time  to  form  pus  and  commence  the  operation  of  throwing  nf!  tW 
dead  tissue.  And  the  same  may  l>e  said  of  lighter  burns  or  si'ultis;  fif 
if  we  find  evidence  of  the  blister,  which  undoubtedly  was  caused,  hw'wiz 
been  broken  or  cut  away,  and  some  pus-eorpuseles  lyiuji:  on  the  healicc 
surfa(*e,  we  know  that  life  had  gone  on  for  twenty-four  or  more  hours  ;.i 
the  very  least.  The  question,  for  the  medical  \yitnes.s,  is  not  of  t-aM- 
solution  Uke  tlie  above.  It  is  whether  death  took  pla<»e  either  at  tlu-tiiiiH 
the  burn  was  infii<?ted  or  after  it,  and  if  after,  how^  long  a  time  pn>l)al»ly 
elapsed  between  tlie  two. 

Blisters. — Blisters  or  vesicles  are  made  by  the  iv])plication  of  LtaT  ti* 
the  surface  of  the  skin,  usually  by  boiling  water,  diret-t  flame  lianh 
touching,  or  steam-jets ;  for  where  the  injury  is  i)i*o<luce<l  by  lieat*-il  niH;il 
or  molten  metals,  or  longer  continued  applications  of  iiani<\  the  skin  ^ 
more  deeply  involved,  and  an  eschar  results.  The  vesicle  in  tlie  cuti -le 
at  first  turns  white  from  the  heat,  and  then  rises  from  the  surfa*-*'.  I? 
is  seen  to  contain  serum,  and  the  surface  of  thc^  skin  under  it  is  iiitfii.*»*ly 
red.  If  pricked  and  the  serum  allowed  to  escape,  it  will  wrinkle  down 
upon  the  inflamed  skin  and  remain  there,  if  not  rudely  disturb#*d,  af-titg 
as  a  dressing  until  the  healing  process  has  formed  a'  new  cuticle,  wlitn 
it  conies  away  in  dry  scides  j  or  it  may  again  fill  fi-oni  more  exu<iati«»n. 
If  torn  ofl",  the  skin  shows  red  even  after  death,  in  this  differing  from  tW 
removal  of  the  cuticle  bv  abrasion,  the  skin  in  this  latter  caw?  dninir* 
yellow  or  brown.  The  capUlarj-  congestion  accounts  for  the  re<l  <*«'1it, 
and  this  may  and  does  become  a  red-brown  color  some  tune  after  dtarb, 
but  sufficiently  different  even  then  to  be  distinguished  from  the  jilaqn»^ 
resulting  from  abrasions.  Experiments  made  by  Sir  R.  Chri>tis»D. 
Dr.  Taylor,  and  others,  show  that  vesications  can  be  made  on  the  <lead  ImnI}, 
but  unless  on  dropsical  subjects,  air  instead  of  serum  is  found  in  th^ 
blister.  Bloody  serum  will  be  pi'csent  if  the  blister  is  made  dii-ei'tly  after 
death,  that  is,  within  a  few  minutes.  As  with  contusions,  so  with  l»lb- 
tei*s :  more  heat  is  required  to  cause  one  in  the  dead  than  in  the  livic^ 
as  more  forceful  blows  were  found  to  be  required  to  pixxluet*  an  iN^-hy- 
mosis  in  the  dead  which  resembled  one  made  in  the  living  iKnly.  The 
serum  effused  into  a  living  blister  coagulates  when  heated  or  on  the  au- 
dition of  nitric  acid;  but  that  in  a  vesication  produeed  on  the  dead,e\>n 
if  life  has  but  de}>arted  within  a  few  minutes,  is  more  waten\  and  :> 
merely  rendered  opaline  by  the  use  of  the  above-named  agents/ 

Boiling  water  poured  on  the  dead  will  not  ]>roduce  a  blister.  It  sliriv- 
(4s  the  cuticle,  but  does  not  produce  effusion  of  serum.  Some  fiftnii 
years  ago  I  was  called  to  perform  an  autopsy  on  the  body  of  a  \m'  wL" 
had  died  at  the  Elmira  Reformator}\  The  statement  received  ftv»'m  tlr^ 
I)rison  wius  that  he  had  committed  suicide  by  hanging  in  his  cell :  that  b 
was  discovered  before  life  was  extinct,  cut  down,  and  everj'  effort  niwf 
at  resuseitation,  but  in  vain.  At  various  points  on  the  bodv,  es|>«;ially 
the  prominent  joints,  such  jis  elbows,  knees,  and  other  exposed  jH»rti»inN 
were  reddish  brown  spots,  varying  in  size  and  extent.  Careful  exaniiw- 
tion  showed  thes(*  luid  been  nuide  by  heat.  There  were  no  buster's  h"*^* 
ev(*r,  but  the  color  of  the  spots  was  such  as  to  lead  to  the  conclusion  titf 
they  were  slight  scalds  made  while  hf e  was  present.  Further  inquiry  frna 
those  conversant  with  what  was  done  at  the  reformatory  when  the  Uf 
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was  found  hanging,  disclosed  the  fact  that  one  method  used  for  resusci^ 
tation  had  been  emersion  in  a  hot  bath.  In  the  excitement  attendant 
upon  the  matter,  the  water  had  been  made  too  hot,  being  boiling,  or 
nearly  so,  and  as"  the  boy  was  plunged  in,  this  being  discovered,  he  was 
immediately  taken  out.  The  ]iM)ints  slightly  vesicated  were  in  ecmtact 
with  the  metal  lining  of  the  tub,  which  had  become  veiy  hot  from  the 
water.  As  the  autopsy  disclosed  evidences  of  strangulation  and  death 
from  that  cause,  the  explanation  of  the  scalded  spots  was  pix)bably  cor- 
rect. Vesication  does  not  always  immediately  follow  the  iujuiy.  It  may 
Appear  in  a  few  minutes,  and  it  may  not  appear  for  himrs ;  therefore,  a 
patient  may  die  from  the  shock  or  exhaustion  before  blisters  appear,  and 
after  death  they  may  come  on  and  contain  serum,  the  capillary  conges- 
tion having  taken  place  during  life.  The  appearance  of  the  skin  imder 
such  a  vesicae  will  be  a  guide  as  to  the  i)eriod  the  burn  was  received. 

Mor«^  serious  burns,  those  when  an  eschar  is  produced  from  red-hot 
solids,  molten  metals,  or  flames,  show  more  marks  than  vesication.  The 
part  burned — that  is,  the  skin — turns  white.  Anmnd  the  spot  is  a  sharp 
red  line,  and  generally  redness  of  the  skin  beycmd  that  again,  wliich 
gnulually  fades  into  the  nonnal  color.  Tliis  inflammatory'  blush,  if 
pressed  on,  distippears  under  the  pressure,  returning  again  as  soon  as  the 
pressure  is  nnnoved.  The  deeper  red  line,  resembling  the  line  of  demar- 
kation  around  a  slough,  will  not  yield  to  pressure,  and  remains  present 
after  death.  The  attending  blush,  however,  fades  entirely  when  death 
takes  place.  .  While  this  red  line  is  a  mark  of  a  bum  during  life — for 
there  are  no  satisf actoiy  experiments  recorded  that  show  it  can  be  pro- 
duced on  the  dead,  it  being  caused  by  deep  injection  of  the  true  skin — 
its  absence  is  not  proof  that  the  bum  was  made  after  death,  for  it  is 
not  always  present  in  such  woiuids  produced  in  the  living.  Its  i)res- 
iince,  then,  is  fairly  reliable  proof  that  the  burn  was  made  while  vitality 
-existed. 

Bodies  may  be  so  destroyed  by  fire  as  to  preclude  any  autopsy,  or  any 
judgment  being  pronoimeed  as  to  the  cause  of  death.  All  apiwai-ances 
in  one  so  cremated  are  to  be  observed,  especially  those  relating  to  sex. 
If  the  body  \\i\&  been  rescued  before  more  than  partial  destruction  has 
taken  pbK*e,  the  autopsy  may  reveal  nnich  or  little,  for  if  death  is  from 
^liock,  with  the  exception  of  the  conditions  before  noted  nothing  will  be 
^<*en.  If,  however,  death  has  been  producied  by  other  mt^ans,  and  the  fire 
liius  been  caused  to  hide  the  crime,  the  examination  of  the  remains  will 
ill  all  probability  reveal  the  facts.  Bums  which  are  severe  in  character 
may  cause  fissures  in  the  skin,  which  have  the  appearance  of  incised 
wounds.  The  reason  for  the  fissure  is  the  destruction  of  the  (jlasticity  of 
the  skin  and  its  being  desiccated  by  the  heat.  Wliile  the  skin  gives  way, 
the  c(41ular  and  fatty  tissue  below,  being  intimately  connected  with  it, 
may  also  part,  so  that  the  apparent  (»ut  may  show  the  muscular  tissue. 
Examination  of  the  tissue,  however,  will  demonstrate  the  difference  from 
wounding  by  the  knife,  for  the  edges  are  more  uneven,  the  fissure  may 
extend  in  one  direction  and  then  go  off  at  a  tangent,  and  the  condition 
of  tlie  de(*per  tissue  will  also  oid  in  the  decision. 

Corrosive  Liquids. — A  medical  witness  maybe  asked  to  state  whether 
a  giveu  wounding  was  by  the  ap])lication  of  heat  or  some  corrosive  fluid. 
While  both  are  call(»d  burns,  the  latter  are  not  i)roi)erly  so.  Usually,  tiie 
<5olor  of  the  wound  is  a  guide  to  the  cause,  those  made  by  sulphmie  add 
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being  brown,  wliile  nitric  and  muriatic  acid  give  yellow  stains.  As  tLr«t» 
injuries  are  generally  made  with  malicious  intent  on  the  part  of  anothvr, 
the  most  conmion  seat  is  the  face  and  hands.  There  is  no  blisterinjr.  ainl 
the  eschar  is  colored,  and  without  either  the  red  line  or"  re<l  blush.  TLt- 
skin  touched  is  killed  and  sloughs  away,  healing  taking  place  by  jrninu- 
lation.  Generally  tliese  wounds  are  not  dangerous  to  life,  but  iL*-  at- 
tendant inflanmiation  mav  become  so.  It  is  not  found  that  ulceralii«& 
of  the  intestines  follows  these  injuries  as  it  does  bimis  £n»m  hot  sn:». 
stances,  and  consequently,  wliile  disfigiu'cment  follows  them,  they  aiv  mt 
so  serious  in  prognosis. 

Fractures  and  Dislocations. — With  these  classes  of  injury-  all  Mir- 
geons  are  famihar,  but  all  those  who  have  to  do  with  legal  cum's  in  wliirh 
such  injuries  come  are  not  equally  well  informed  with  the  medical  mai.. 
And  both  classes  are  met  with  from  criminal  violence,  either  as  the  liin^- 
i-esult  of  the  violence,  or  as  an  indirect  one,  for  the  f oree  which  eaiiM->  a 
fractiu'C  may  exert  itself  in  different  ways.  A  fracture  is  the  break  \>i  a 
bone,  and  divided  into  classes,  according  to  its  character  or  its  cause.  A 
simple  break  is  where  the  bone  is  at  some  point  of  its  course  divided  into 
two  fragments,  and  it  may  be  caused  by  a  blow  or  pressure  exerted  op- 
posite the  place  of  the  break,  or  it  may  be  from  the  force  being  transs- 
mitted  to  tJiis  particular  bone  and  ex|)endiiig  its  energy'  there  in  hrrtk- 
ing  it.  In  the  first  case,  it  would  be  called  a  direct  fracture,  in  the  sM-ei»ni 
an  indirect.  As  an  example,  the  arm-bone  may  be  broken^  at  any  \nm 
between  the  shoulder  and  the  elbow,  by  a  blow  from  a  club :  this  wfioM 
be  a  direct  fracture.  A  man  might  fall  and  land  on  his  feet^  sustaininj: 
a  f ractiu'e  of  the  neck  of  the  thigh-bone :  this  would  be  an  indiivt  tm\' 
ure.  If  the  bone  is  broken  in  more  than  two  pieces,  it  is  calle^l  a  «i>ni- 
minuted  fracture,  and  this  does  not  mean,  as  the  name  "comiuiimtrd'* 
would  seem  to  imply,  tliat  the  bone  is  crushed  into  small  pieces,  but  tb: 
it  is  divided  into  three  or  more  fragments,  broken  in  mtire  than  our 
place.  The  break  may  be  said  to  be  compound  when  the  s*)f  t  parts  l«id- 
ing  to  the  seat  of  fracture  are  lacerated  or  cut,  and  the  woiuid  leails  fn>ni 
tlie  outer  air  to  the  break.  This  lacenition  may  be  either  done  fptm 
without  in,  by  the  foive  making  the  fracture,  or  from  within  out,  the 
force  driving  <me  or  moi'e  of  the  fragments  tluDugli  the  skin.  If  thir 
laceration  or  cutting  of  the  soft  parts  does  not  reach  to  the  break  itsfeli 
or  a  dislocation  of  one  end  of  the  broken  bone  from  it«  joint-s<H*kft  i* 
present  with  the  fracture,  then  the  injuiy  is  called  complicated,  by  tbi^ 
additional  wounding  or  by  the  dislocation.  And  this  compUeatin^  of  a 
fracture  nuiy  be  done  in  more  ways,  for  one  end  of  a  fragment  m.iT 
wound  a  nei'\'e  or  blood-vessel,  thus  adding  to  the  primary  injun'  the 
com})lications  of  the  secondary  ones.  A  fall  on  the  knee  mav  ]»n)dure 
anotlier  kind  of  fracture,  comminuted,  it  is  true,  but  t<aking*  its  name 
more  from  its  i)eculiar  radiating  line  of  cleavage ;  for  the  fall  Winjr  rf- 
ceived  on  the  knee-pan,  that  bone  may  be  broken  in  star-shaiK-d  fcffm. 
and  give  us  what  is  called  a  stellated  fracture.  Tliis  may  also  l»e  found 
elsewhere,  for  a  fracture  from  the  blow  of  a  hammer  or  other  like 
weapon,  or  from  a  bull(»t,  may  cause  a  stellated  fracture  of  the  sbJL 
Tlie  force  which  (»auses  the  l>reak  may  drive  one  part  of  the  bone  bn>ktii 
into  another  and  hold  it  fast.  This,  while  an  indirect  fracture,  is  known 
by  the  name  of  an  impacted  one.  And  lastly,  fracture  mav  be  in  the 
line  of  the  bone's  axis,  longitudinal  sphts,  either  clipping  loose  a  project 
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ing  part  of  the  bone,  or  splintering  the  shaft  itself.  These  are  generally 
tlie  result  of  ginishot  injuries,  and  when  so  are  also  called  compound,  as 
the  wound  of  the  bone  opens  by  means  of  the  wound  of  the  soft  parts 
to  the  outer  air. 

Fractures  take  place  in  some  persons  much  more  readily  than  in 
others.  In  an  old  person  the  bones  are  more  earthy  and  break  easier 
than  in  the  adult,  and  the  force  being  equal,  the  yoimg  breaks  easier 
than  the  adult,  because  in  the  latter  the  bones  are  at  their  strongest 
perioil.  In  the  child  or  young  person  the  bone  may  bend,  partially 
breaking  on  the  periphery  of  the  arc,  giving  what  is  called  by  writers 
"the  green-stick  fracture."  And  in  the  young  the  epiphyses  do  not 
unite  to  the  diaphyses  until  certain  ages  have  been  passed,  aU  the  epiph- 
yses not  be(Joming  bone  until  about  the  twenty-fifth  year ;  consefiuently, 
there  may  be  a  separation  of  one  of  these  ununited  epiphyses,  which  to 
all  intents  and  purposes  is  a  fracture  or  break.  Certain  diseases  or  con- 
ditions of  the  system,  I'esulting  from  disease  or  medication,  predispose 
to  fracture :  mollities  ossium,  cancer,  s}'philis,  rickets,  gout,  scur\y,  mer- 
curialization,  and  any  disease  dependant  upon  ca(»hexia».  These  facts 
are  to  be  borne  in  mind,  for  the  wounding  may  be  increased  in  severity 
by  their  presence,  and  yet  the  responsibility  of  the  assailant  be  not,  and 
the  assaidt  not  be  aggravated. 

Fractures  may  be  spontaneous,  and  caused  by  the  action  of  the  mus- 
cles attached  to  the  bones  so  breaking.  Commonly,  those  bones  pecul- 
iarly exposed  to  the  violence  of  suddenly  contracted  muscles  are  the 
ones  broken  in  this  way,  but  the  long  bones,  such  as  the  b(mes  of  the 
arm  and  thigh,  have  been  fractured  in  this  manner.  If  the  patient 
suffers  fn)m  fragile  bones,  breaks  may  take  placje  by  turning  over  in 
bed.  Breaks  thus  made  are  the  simplest  kind  of  fracture,  the  bone 
merely  parting,  and  not  causing  laceration  of  the  soft  parts.  Where  the 
fracture  is  from  any  violence  or  fon^e,  either  directly  or  indirectly  exerted, 
the  fragments  lacerate  the  soft  parts  surrounding  the  break  according  to 
the  degree  of  force  experienced.  This  wounding  is  a  guide  to  the  de- 
cision of  the  time  it  took  place,  for  if  much  bleeding  follow  the  tearing 
the  pn)babilities  are  that  the  break  was  during  life.  The  muscles  may  be 
torn  as  much  after  death  as  before  it  by  the  fragments,  but  unless  a  vein 
be  cut  acn)ss,  less  hemorrhage  will  take  i)lace  in  the  dead  than  in  the 
living.  A  fracture  made  at  the  moment  of  death,  or  immediately  after 
it,  could  not  be  told  fi-om  one  made  at  a  con*esponding  time  before  death ; 
but  if  the  body  has  been  dead  a  shoi*t  while,  say  fi'om  ten  minutes  to 
half  an  hour,  the  appearances  around  the  broken  ends  of  the  bone  will 
show  life  to  have  been  extinct  when  the  wounding  took  place.  If  the 
fracttu^  be  of  so!ne  hours'  or  days'  standing  before  death  takes  place, 
then  the  examiner  can  give  a  positive  opinion,  for,  as  in  wounds  of  the 
soft  parts  by  other  instruments,  Nature  is  getting  ready  to  repair  the 
injury  she  has  received,  and  the  signs  of  this  work  are  api)arent. 

As  to  the  Cause  of  Fracture. — Tlie  medi(?jil  witness  may  be  asked 
how  a  certain  fracture  was  produced,  whether  l)y  a  blow  or  by  a  fall. 
The  defense  usually  <*laims  that  the  attack  of  their  client  did  not  cause  the 
break,  but  it  was  the  result  of  a  fall.  The  first  thing  is,  was  a  weapon 
used  ?  If  so,  what  kind  ?  Of  course  the  answer  is  ea.sy  if  the  wounding 
was  by  means  of  powder  jind  shot,  for  then  we  have  iho  wound  of  en- 
trance to  reply  to  the  question  of  tune  of  occurrence.     If  extensive  con- 
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tused  or  lacerated  wounds,  and  it  may  be  incised  ones,  are  present,  nitli 
the  fra<?ture  directly  in  the  track  of  the  force  making  the  woundiu^.  t» 
have  but  to  find  the  weapon,  club,  stone,  pistol-butt,  gun,  hatehet  i>r  ax. 
and  the  whole  story  is  ready  for  recital.  Leaxnng  aside  weapons  whicli 
divide  the  skin,  we  consider  ones  making  contused  wounds.  Herv  the 
extent  of  the  contusion  on  the  soft  pait  is  not  only  indicative  of  tbt^ 
weapon,  but  also  of  the  amount  of  force  used.  Taking  the  bmise  {»f  thr 
muscles  into  consideration,  the  extent  and  depth  of  this  bruising  wonld 
sliow  that  a  fall  could  not  have  produced  the  wounding,  for  undouk^llr 
tis  the  break  wa,s  caiis<'d  at  the  same  time  as  the  contusions,  it  Winir  a 
fracture  from  direct  violence  and  in  line  of  the  external  injur}-,  the  im- 
possibility of  a  man  falliug  so  as  to  cause  just  so  much  nolenr^e  in 
one  spot,  without  con*esponding  injuries  which  would  l>e  naturMllv  antl 
necessarily  received  by  the  same  fall  and  at  the  same  time,  the  brfakiiiij 
by  direct  violence,  and  that  fi'om  a  weapon,  would  be  clearly  shown. 
This  presupposes  careful  examination  of  the  place  where  the  assanh  i* 
stated  to  have  taken  place,  as  well  as  of  the  wounded  limb  itself.  If  th** 
wounded  nuin  is  suffering  from  fragile  bones  or  from  any  cause  wlii«h 
renders  the  resistan(?e  to  force  less  strong  than  normal  in  the  Ih»ims 
breaking,  it  is  no  aggravation  of  the  assault,  for  the  foi-ee  used  was  pro>^ 
ably  sucli  as  would  in  no  way  break  a  bone  in  an  ordinary'  man :  and  as 
no  intent  t^  do  such  severe  injmy  is  shown,  the  responsibility  for  tlw 
break  would  lav  with  the  assailed.  If  he  did  not  have  a  condition  which 
rendered  his  bones  brittle,  he  woidd  not  have  had  them  broken,  for  the 
force  used  was  not  suffiraiut  to  break  a  like  bone  normal  in  its  condition. 

Fi'actures  of  ribs  may  be  made  by  blows  on  the  sides,  by  coniprw- 
sion,  as  by  a  person  jumping  on  another.  The  fracture,  like  thos«»  in 
the  long  bones,  is  either  at  the  point  where  the  force  impinges,  in  which 
case  dei>ression  of  the  fragments  may  follow  and  the  lung  l>e  wounded, 
or  by  the  transmittal  of  the  foi-ce  aroinid  the  rib  until  it  extends  itself  at 
th(*  angle.  In  this  case  the  fracture  is  outward,  and  no  danger  of  wonmi- 
ing  the  pleura  need  be  feared.  AVlien  the  injuiy  is  by  compression,  niorv 
than  one  rib  nuiy  be  found  broken,  and  at  different*  points.  Unless  th^ 
pn^ssmv  is  sliaii)  and  sudden,  the  angles  of  the  ribs  suffer  the  ni«^t. 
Quick,  direct  ])rt\ssure,  so  strong  that  the  natural  spring  of  the  rib  i^ 
overcouie,  will  b(»  apt  to  mak(^  a  break  at  the  point  of  application.  In 
1882  a  man  was  tried  for  the  supposed  murder  of  a  boy  who  worktni  for 
him.  The  case  was  tried  in  Schoharie,  N.  Y.,  and  the  people  presented 
the  f()ll()\™ig :  That  on  a  Sunday  afternoon  the  farmer,  finding  his  shw]' 
had  strayed  from  the  paddock,  the  bars  of  which  had  been  left  dowiu 
told  this  boy  to  go  and  bring  them  back.  The  house  stood  bv  the  mad- 
si(k\  Across  the  road  was  a  ])asture  leading  dowTi  an  ineli'ne  to  s*nn^ 
brush  and  small  woods,  in  which  ran  a  little  stream,  and  also  contain^i 
more  or  less  swamp.  The  sheep  haxing  gone  in  that  dirwti<>n.  tlie  la>t 
seen  of  the  boy  was  his  entering  the  woods  He  never  retumeil.  and 
some  iiKjuiry  was  made,  but  the  conelusicm  rea<»hed  was  that  he  had  ran 
away,  for  tin*  short  cnt  to  the  village  lay  through  these  woo<ls  ami  acnisi> 
the  fields  l)ey<md.  The  boy  was  about  thirteen  years  old,  lame  in  th*- 
left  leg,  that  linil)  being  sh(»rter  than  the  right,  of  light  hair,  dressed  iu 
brown  ovcM-all  trousers,  a  shirt,  and  an  old  jacket.  It  was  late  in  Septem- 
ber, and  frost  was  f(»lt  at  night. 

The  following  sjiring  a  num.  following  the  by-path  to  the  village,  wsp 
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somewhat  startled  to  see  a  small  human  skull  grinning  at  him  from  be- 
tween two  bars  which  on  a  line-fenee  crossed  the  brook.  Rememl)ering 
the  diaiii)pearanee  of  the  boy  the  autiuiin  before,  he  gave  the  alarm,  and 
seareli  revealed  the  following :  Further  up  the  stream,  which  fi-om  the 
melting  snows  had  (piite  a  volume,  on  one  bank  was  found  some  scalp 
irith  hair  adherent,  and  part  of  the  skin  of  the  back  of  the  neck.  This 
was  shiiveled  and  dr}-,  showing  the  apj)earance  of  having  been  alternately 
wet  and  dried  until  it  had  been  left  whei*e  it  was  found  by  the  waters 
going  down.  In  different  places  weiv  found  lx)nes,  and  as  cxcit^^nient 
grew  and  different  persons  engaged  in  th(»  search,  many  l)ones  were 
found  scatteivd  ov(t  quite  a  territory',  and  ]>elonging  to  diffei'ent  animals. 
The  whole  of  the  boy's  skeleton  was  not  found,  but  enough  was  to  make 
out  heiglit  and  age,  and  that  the  left  femur  was  shorter  than  the  right. 
Nearly  all  the  left  ribs  were  recovered,  and  some  of  the  opposite  side. 
The  lower  jaw  was  not  found,  nor  were  any  bones  of  the  hand,  while 
only  a  f«*w  vertebne  and  foot-bones  were  among  the  remains.  The  long 
bone^  all  gave  evidence  of  having  been  chewed  by  some  animal,  and  the 
ends  of  both  ulna?,  the  head  of  one  nulius,  and  both  ends  of  one  fibula 
were  thus  eaten  off. 

The  medical  witnesses  for  the  ]>eople  and  defense  agi'i»ed  as  to  what 
were  human  bones,  the  age  and  size  of  the  skeleton,  but  differed  as  to 
the  two  main  facts— one,  the  probable  cause  of  death,  the  other  whether 
the  bo<ly  had  been  buried.  On  this  latter  questifm  tiu*ned  the  guilt  or 
innocf^nce  of  the  prisoner,  for  if  the  boy  had  been  placed  in  a  grave, 
munliT  had  l)een  done.  The  expert  for  the  ])eople  thought  death  was 
due  to  a  >>low  over  the  left  chest,  which  could  have  })een  made  by  a  hoe 
or  some  such  instrument,  and  marked  three  ribs  of  that  side,  the  third, 
fourth,  and  fifth,  as  being  the  ones  stnuik,  and  showing  this  l)y  a  slight 
line  of  fracture,  not  com])lete,  but  still  apparent,  which  went  across  each. 
Tlie  doctor  also  thought  the  body  had  been  buried,  and  dug  from  its 
shallow  grave  by  foxes  or  dogs.  I  could  not  agree  with  this  theory,  and 
chiefly  because  if  these  lines  of  fnicturt^s  on  these  three  ribs  W(M*e  made 
by  a  blow  fi'om  a  hoe,  how  came  similar  lines  on  all  the  other  ribs  found, 
ribs  l>elonging  to  both  sides  of  the  body?  Nor  did  I  agive  with  the 
theory  of  burial,  for  evidence  of  gi-eat  unanimity  on  the  part  of  the  dogs 
and  foxes  which  dug  up  the  body  must  have  been  present  to  scatter  the 
lH)nes  in  the  wav  tlu^v  were  found,  and  to  chew  onlv  certain  ones.  The 
ril>s  had  mu(»h  moi-e  the  appearan(»e  of  having  been  frozen  in  ice,  for 
when  cnr(*fullv  scanned  the  lines  of  fracture  were  such  as  would  l>e  made 
by  some  general  pressure  in  a  straight  line,  the  body  on  its  back.  The 
jur}'  took  the  sam*^  view,  for  they  rendered  a  verdict  of  acquittal  within 
ten  minutes  afft»r  retiring. 

Pmctures  of  the  bones  of  the  skidl  differ  from  those  of  the  long  bones 
in  that  then*  is  g«»nerally  more  than  one  line  of  ])rejik.  And  commonly 
these  fra<^tures  are  fi'om  din'ct  violence,  either  by  falls,  blows,  or  bullet**. 
It  has  alrcjidy  been  seen  what  (»fft»ct  a  ball  has  upon  the  head  and  upon 
bone  its<*lf.  Wh(^n  the  briMik  is  by  a  blow,  unless  a  soft  wea])on  or  a 
large  one  has  been  us(»d — large  in  the  s(»nse  that  its  sti'iking-suri'ace  does 
not  hit  one  line  of  seal]) — the  fractun*  is  not  usually  <»omi)ound.  Tlie 
soft  parts  may  be  contused  to  a  considerable  extent,  the  bom*  brok(»n 
beneath  them,  and  still  tlir  skin  be  not  lacerated.  The  line  (if  fracture 
in  such  case  may  be  single,  following  the  course  the  force  of  the  blow 
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would  take  around  the  skull,  or  it  may  be  multiple,  one  line  g»»iL;; 
around,  the  other  passing  inward  through  the  base.  Whether suili ai: 
injury  is  from  a  fall  or  blow  will  be  knowu  by  the  presence  of  th»-  n.u- 
tusiou,  and  the  seat  of  this  >vill  lead  to  the  statement  to  which  rkv»  '-f 
cause  the  wound  is  to  l>e  attributed.  If  the  eontujsion  is  either  iu  fn»L: 
or  behind,  it  is  ajs  easilv  made  bv  a  fall  as  bv  a  blow,  but  on  the  sid*-  th- 
probability  is  in  favor  of  a  blow,  it  lieing  uiore  difficult  to  reivivt*  sccL 
injuries  on  the  side  of  the  head  fr(»ni  a  fall,  the  shoulder  Ix^ing  apt  to  vl- 
terfere.  StUl  it  is  by  no  means  impossible,  and  therefoiv  the  medi«-al 
witness  nuist  l>e  guided  in  his  opinion  by  attendant  evidences,  surL  i> 
the  character  of  the  contusiim,  the  place  where  the  alleged  fall  is  ^ai^i  t" 
have  taken  place,  what  object  the  head  could  liave  struck,  and  auy  otW 
circumstance  that  Invars  upon  the  case. 

Fractures  of  the  base  may  happen  from  a  fall  on  the  feet,  thr  fom- 
being  transmitted  upwaixl  so  rapidly  that  the  base  is  broken  by  i.-onijii  r 
with  the  condvles.  In  such  an  accident  it  will  not  be  difficult  to  hhuv 
no  homicidal  assault  was  made  upon  the  head.  Fractures  of  the  WI 
made  by  hammers,  hatchets,  and  other  like  weapons  are  characterized  bj 
the  article  producing  the  wound.  A  sharp-pointed  tool,  like  a  pick  «»r 
the  pointed  end  of  a  fireman's  ax,  will  make  a  depressed  fracture,  often- 
times driving  before  it  a.piece  of  bone,  witli  hardly  any  hues  of  fraomw 
in  the  rest  of  the  skull.  The  size  of  tlie  hole  and  shape,  for  it  is  nearir 
if  not  quite  square,  is  a  guide  to  the  manner  of  its  production.  The  cot 
made  by  a  hatchet  or  ax  is  like^dse  indicative,  for  while  extensive  liws 
of  fractui'C  may  l>e  present,  the  cleavage  made  by  the  cutting  part  is  dt- 
tinct,  and  shows  the  kind  of  instrument  used. 

Dislocations. — Dislocations  of  the  long  bones  are  rarely  fatal.  Tht-y 
show  less  disturbance  of  tlie  soft  parts  at  the  point  of  luxation  than  that 
made  by  the  ends  of  broken  Ixme,  for  the  smooth  articular  siuf ace  is  ni4 
disarranged,  and  the  bone  tears  its  way  through  the  capsular  liganirnt 
and  then  usually  stops.  There  is  not,  therefore,  as  much  eflfusion  of 
blood  as  in  fractures,  and  the  injuiy  is  not  so  severe.  If,  however.  iL^ 
luxiition  is  of  a  vertebi*a,  then  the  injury  is  dangrerous  and  may  W  in- 
stantly fatal,  acconling  to  the  amount  of  pressure  exerted  ujioii  thr 
spinal  cord.  These  injuries  are  more  common  in  the  cervical  region  than 
elsewhere  in  the  column,  and  if  the  luxation  is  sufficient  to  cause  pr»^6- 
ure  on  the  cord,  are  attendetl  by  paralysis,  if  iiot  deatli.  They  are  «*=- 
<*ideutal  rather  than  homicidal,  for  even  if  caused  during  an  assault,  the 
assiiilant  is  not  usually  of  the  class  that  knows  suoli  an  injure-  c<>ul<i  ^r 
produced  by  certain  bendings,  and  if  he  creates  it,  it  is  more  h\  ac<*ideBt 
than  design. 

Position  of  the  Body  when  Wound  was  received. — ^Tlie  nie<lk-al 
witness  may  be  asked  to  detennine  the  position  the  body  was  iu  vh«-: 
the  wounds  found  were  reiviveti.  In  many  cases  it  can  bereadilv  wuxVr- 
stood  the  wound  would  jrive  no  positive  evidence  of  how  the  a^^Niilei 
stood  or  what  position  he  assumed  when  struck.  A  contused  or  lacemt^-l 
wound  of  the  head  could  be  made  on  the  person  standing;,  sitting.  <^ 
hnn^  down.  Apiin.  the  woinid  could  (mly  be  griven  with  the  budv  in  si>iiw 
position  which  would  allow  of  the  full  force  of  the  blow  l>einjr'deUven^i 
where*  its  effect  is  found.  Stab  and  ^inshot  wounds  ar^  more  a]»t  ti» 
jrive  evidence  of  the  body's  position  than  other  injuriea,  for  here  tL»* 
direction  of  the  woimd  gives  some  clue  to  the  position  of  both  assaiW 
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Aiid  assailant.  In  the  case  of  Woods,  the  evidence  of  the  course  of  the 
ball  showed  he  received  the  wound  in  two  ways,  either  semi-inclined,  as 
claimed,  or  erect,  the  shot  coming  from  above.  It  was  impossible  for 
the  bullet  to  have  been  fired  at  right  angles  to  the  bodv,  for  it  could  not 
have  taken  the  course  it  did,  as  nothing  hit  by  the  ball  deflected  it,  the 
line  being  perfectly  sti*aight  from  the  wound  of  entrance  to  the  s])ot 
where  the  ball  was  f(mnd.  In  1892,  in  Greene  Count}',  a  negro  named 
Bedell  was  shot  and  killed  bv  a  man  named  Hess.  It  was  in  a  countrv 
hotel  bar-room.  Bedell,  who  was  a  powerful  man,  engaged  in  a  fight 
with  another  and  knocked  his  opponent  down,  rendering  hun  insensible. 
He  was  then  going  to  attack  Hess,  who  was  behind  the  bar,  when  two 
others  seized  him,  one  on  either  side,  and  a  struggle  ensued.  Bedell 
broke  away  from  his  would-be  captors,  and  at  the  instant  he  freed  him- 
self Hess  fired.  Bedell  stopped,  turned  and  walked  to  a  billiard-table, 
about  twelve  feet  away,  leaned  against  it,  then  walked  to  a  chair  about 
twenty-five  feet  from  the  table,  into  which  he  sat.  While  sitting  there 
the  man  whom  he  had  just  knocked  down  recovered  his  senses,  and  made 
an  assault  upon  the  negro,  striking  him  over  the  head  with  a  pistol-butt. 
Men  interfered  to  prevent  further  fighting,  when  Bedell  got  up,  walked 
forward  a])out  eight  feet,  and  struck  his  assailant  a  strong  blow  in  the 
face.  Then  he  went  to  the  chair  and  lay  down  on  the  floor,  exhaustion 
coming  on.  Tlie  whole  affray  only  took  five  minutes.  Bedell  went  into 
a  state  of  collapse.  I  am  indebted  to  Dr.  A.  Beach,  of  Coxsackie,  for  the 
descripticm  of  the  wounding.  Dr.  Beach  states  that  the  ball,  which 
weighed  ninety  grains,  entered  by  an  obUque  woimd  a  little  to  the  left  of 
the  median  line,  passing  over  the  curtilages  of  the  sixth  and  seventh  ribs, 
then  through  the  left  lobe  of  the  liver  into  the  stoma(?h,  and  out  again 
nearer  the  pyloris,  through  the  transverse  colon,  six  times  through  the 
small  int-estines,  and  lodged  in  the  right  psoas  muscle  near  to  the  prom- 
ontoiy  of  the  sacrum.  Here,  as  in  the  case  of  Woods,  from  the  line  of 
the  bidlet  the  man  could  not  have  been  in  tlie  erect  posture.  Nor  was 
he  lying  down.  The  ti*ack  made  shows  he  was  bendmg  forward,  prob- 
ably the  last  effort  he  made  in  breaking  away  fnrni  the  two  holding  him, 
and  in  this  position  the  bullet  struck.  If  one  tries  the  jwsition  it  will  be 
seen  that  the  ball  could  wcmnd  just  the  viscera  that  were  found  injured, 
the  bending  of  the  body  bringing  them  in  such  relations  that  tlie  bullet 
would  make  a  straight  course  from  its  entrance  to  its  resting-place.  In 
the  case  of  the  man  killed  at  MechanicsviUe  in  1882,  the  wound  could 
have  been  receive<l  either  standing,  sitting,  or  lying  down,  for  it  was  a 
blow  on  the  temple,  and  nothing  gave  evidence  from  the  wound  in  what 
position  the  lM)dy  wjis  wiien  it  was  inflicted.  Other  facts  that  ccmld  be 
adduced  had  to  be  shown  to  prove  the  body  was  st^inding  when  it  was 
struck. 

Did  the  Person  move  after  being  Wounded  ? — It  may  be  of  imi)or- 
tance  to  know  how  much  a  wounded  man,  one  "wounded  unto  death," 
can  move  or  accomplish  after  he  has  received  the  injuiy.  The  medical 
witness  may  be  asked  the  question  if,  in  his  opinion,  it  was  possible  for 
any  voluntary  movements  to  take  place  after  the  receipt  of  a  given 
wound;  and  tht»  (|uestion  is  not  always  one  where  a  positive  yes  or  no 
can  be  given  for  answer.  Men  differ  in  this  regard  as  much  as  they  do 
in  othei's,  some  falling  to  the  ground  from  a  comparatively  slight  wcmnd^ 
others  fighting  until  nature  is  exhausted  by  hemorrhage  or  other  cause. 
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Some  wounds  are,  of  course,  instantly  disabling,  no  matter  by  nhm 
received.  A  rifle-ball  going  through  the  head  would,  by  the  force  of  iL^ 
concussion  alone,  without  taking  into  account  the  injury  to  the  brain, 
render  the  patient  insensible.  A  heavy  blow  on  the  head  or  neck  fP'iu 
a  sand-bag  or  other  weapon  would  cause  insensibility,  or  instantaDKoi** 
death  could  follow  stab- wounds  of  chest  or  abdomen,  as  well  as  giuisbit 
injuries.  But  the  cases  cited  have  been  sufficient  to  show  that  mortal 
and  what  would  ordinarily  be  considered  pai*alyzing,  wounds  may  V 
suffered  and  still  violent  exertion  follow.  Woods,  with  bltKKl  {Miurini: 
out  of  the  wounded  right  auricle,  broke  an  iron  bolt  and  ran  nearlv  a 
quarter  of  a  mile  before  falling.  Bedell  walked  about  and  began  again 
to  fight,  although  the  wound  he  had  received  ent  the  mesenteric  artt-ries, 
and  blood  and  the  contents  of  the  intestines  were  being  dischargeil  into 
the  peritoneal  cavity.  Here  are  two  wounds,  both  mortal,  and  yet  hA\\ 
borne  without  any  apparent  effect  for  some  few  minutes,  and  the  recii^- 
ients  doing  that  which  a  medical  witness,  not  knowing  the  e\'idence.  would 
have  felt  justified  in  saying  would  have  been  a  physical  impossibility  for 
either  to  perform. 

When  serving  as  dresser  in  the  Montreal  General  Hospital  in  1S67,  a 
fire  breaking  out,  a  panic  started  among  the  patients.  Wlien  the  fire 
was  over,  a  woman  who  had  a  fracture  of  both  bone«  of  one  leg,  aii<]  who 
had  been  dressed  in  tlie  old  fracture  box,  was  found  in  the  main  hall  two 
flights  of  stairs  down  from  the  ward.  How  she  got  there  she  could  not 
explain,  but  no  one  helped  her,  and  in  her  f  rigbt  slie  walked  and  ran.  As 
soon  as  all  excitement  was  over  she  was  perfectly  helpless,  and  could  not 
move.  Instances  innumerable  might  be  cited  where  men  have  fought 
for  their  lives  after  receiving  wounds  which  'were  mortal ;  but  it  is  only 
cumulative  evidence,  and  enough  has  been  said  to  show  the  need  of  oan- 
tion  on  the  part  of  the  medical  wdtness  in  stating  that  the  deceased  ci>aM 
not  have  moved  after  the  receipt  of  his  womid.  It  is  but  another  illustn- 
tion  of  how  eveiy  circumstance  l)earing  upon  the  death  must  be  carefully 
sought  for,  and  considered  by  the  medical  examiner  before  he  jxasses  an 
opinion. 

And  even  wounds  involving  the  brain  are  not  always  preventive  of 
motion.  The  celebrated  case,  quoted  in  physiologies,  ofa  man  who  had 
a  blasting-iron  three  feet  long  blown  through  the  anterior  portion  of  lii> 
head,  and  who  got  up  and  walked  to  a  cart.,  rode  from  the  quarr}*  to  his 
home,  walked  upstairs  and  did  not  become  insensible  until  he  was  in  lied 
is  known  to  all.  Had  this  man  been  found  dead  with  such  a  wound,  it 
would  have  bo(ni  said  he  never  moved  from  the  s|>ot  where  he  ret*eivtd 
the  injury,  for  su(ih  a  wound  would  render  him  insensi)>le,  if  it  was  not 
immcHliately  fatal.  A  hasty  ex])ressi()n  of  opinion  as  to  the  jx>werof 
one  seriously  wounded  to  move,  might  cause  an  innocent  person  to  he 
accused  of  the  crime  of  nuu'der. 

Wounds  affecting  Special  Parts  of  the  Body. — The  eharac^ter  and 
evidences  of  wounds  in  g(»neral  have  been  now  studied.  It  remains  to 
see  liow  injuries  affect  different  parts  of  the  body,  and  to  look  somewhat 
more  closely  into  the  question  of  how  dangerous  wounds  in  regions  may 
be,  and  what  influence  tlu*v  exert  in  causing  deatli. 

Of  the  Head. — IncistMl  wounds  of  the  sciilp  are  not  osnally  dauperouN 
If  prof)erly  treat<Hl  tliey  h(*nl  n^adily,  and  the  patient  suffei's  but  little 
inconveni(Mice.     A  contused  and  lacerated  wound  of  the  scalp  is  a  differ- 
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ent  affair.  These  are  dangerous,  for  the  liability  to  inflammation  and 
erysipelas  is  great.  A  patient  who  walked  into  the  Brooklyn  City  Hos- 
pital during  my  service  as  resident  siu'geon  died  f i-om  inflammation  of 
the  meninges  of  the  brain,  resulting  from  suppuration  of  a  large,  hujer- 
ated  wound  of  tlie  scalp.  The  man  had  fallen  about  twenty  feet  out  of 
a  eherry-tree,  tearing  the  scalp  on  the  left  side  of  his  head  so  it  hung 
down  over  the  ear.  The  wound  was  carefully  cleansi^d  with  disinf<.*ct- 
ants,  the  parts  brought  together  by  suture  pins,  the  patient  sitting  on  a 
chair  and  talking  all  the  time  his  head  was  being  dresstnl.  Inflammation 
with  suppuration  followed,  the  periost-eum  was  denudinl,  matters  went 
on  from  bad  to  woi*s(%  until  death  ended  the  case.  Here,  apparently, 
was  a  simple  wound,  and  one  not  likely  to  cause  any  danger  to  life,  but 
it  was  a  laec^mted  and  contused  one,  and  despite  all  that  was  done  for  tlie 
patient,  a  fatnl  issue  followed. 

Another  danger  from  a  contused  wound  of  the  head  is  the  amount  of 
injury  done  to  tiie  brain,  tuid  this  cannot  be  at  fii'st  defliiitely  decided, 
for  a  slight  injury  will  be  followed  by  inflammation  of  the  brain  or  its 
membrane  and  cause  death,  while  cme  much  more  severe,  even  where  a 
depressed  fracture  is  present,  may  be  fully  recovered  frcmi,  and  no  bad 
result  be  noticed  as  a  seijuel.  A  physician  cannot  prognosticate  from 
the  appearance  of  the  wound,  and  therefore  must  call  time  to  his  aid  be- 
fore giving  the  dictum  that  tiie  patient  is  out  of  danger.  It  is  i)erfectly 
proper  for  a  medical  man,  after  the  ususvl  time  for  brain  symptoms  to 
appear  has  passed,  and  the  wound  is  free  from  erysipelatous  inflamma- 
tion or  undue  suppuration,  to  pronounce  the  man  out  of  danger,  espo- 
eially  if  pulse  and  temperature  are  normal.  But  the  effects  of  the  con- 
tusion may  not  yet  be  dissipated.  The  injury  to  the  brain  may  go  on  to 
the  formation  of  an  abscess  with  no  sjTnptom  until  a  sudden  explosion, 
and  the  patient  rapidly  dies  from  the  abscess,  due  to  the  original  wound- 
ing. That  the  physician  has  pronounced  the  patient  out  of  danger  from 
the  assault,  and  in  a  few  days  the  man  suddenly  dies  from  brain  lesion 
due  to  the  blow,  is  no  rc»fle<»tion  on  the  skill  of  the  doctor,  as  all  s\^nptom8 
of  regaining  health  were  present,  and  none  of  special  brain  injury. 

A  severe  blow  to  the  head  gives  ccmcussion.  The  degree  of  this  is 
according  to  the  force  of  the  blow  and  the  individmU  struck,  but  it  may 
ordinarily  be  considered  that  a  violent  blow  is  followed  by  some  amount 
of  concussion,  effusion  of  blood,  or  both.  The  blow  may  be  so  severe 
that  the  recipient  falls  and  dies  at  once  from  concussion  alone.  The 
autopsy  would  show  no  cause  of  death,  and  thei*e  might  be  nothing  more 
than  a  small  contust^d  wound  of  the  scalp  to  indicate  that  violence  has 
been  done.  Concussion  comes  on  immediatelv,  Jind  mav  varv  in  inten- 
sity  from  a  slight  dazing  to  insensibility,  followed  by  vomiting,  or  a 
st^ite  of  coma  lasting  for  some  days,  until  death  takes  plac»e.  If  tlie  con- 
cussion does  not  of  its(»lf  i)rove  fatal,  it  may  be  followed  by  bruin  lesions 
in  the  same  way  as  contusions.  Like  the  othei-s,  the  secondary  injunes 
are  but  sequels  of  the  primaiy  one.  and  responsiliility  for  the  original 
wound  is  also  responsibility  f'>r  the  effects.  Th«'  condititm  of  coneussicm 
m;iv  be  mistaken  for  intoxication,  and  the  medical  witness  mav  have  to 
decide  between  the  two.  This  is  not  always  easy  to  do,  especially  if  a 
historj^  of  the  case  cannot  be  obtained.  The  fact  that  there  is  a  smell  of 
alcohol  about  the  breath  is  no  proof,  for  a  ])erson  may  have  taken  spirits 
and  received  a  concussion  afterward.    Where  concussion  is  slight,  the 
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patient  may  walk  as  if  intoxicated,  talk  tmintelligibly,  act  in  an  aimless 
niann#-r.  and  Ijt-  totally  unconsseioos  of  what  he  is  doing.  MitiiLathu: 
dninkiiines.s  so  rloselv  that  an  ordinal^'  observer  would  uuli**jiitaTi!i!:iv 
jinmouurr  Lini  intoxii-ated :  and  yet  all  is  due  to  the  effect  of  x\w  liiow. 
if  a  man  t]i*T>  whU*-  in  an  extreme  state  of  intoxication,  the  braiu  \V\-^ 
ii«»t  sliow  more  than  it  df>es  after  st'vere  eoueiissiou,  no  mptureof  v^tsvU 
liavinjr  taken  i»Ia<*e.  Contusions  may  l>e  found  t)n  the  head  in  Uah 
rases,  aleoho]  may  Ix*  found  in  the  stomach  in  lM»th.  the  brain  is  M|nailv 
<'ongested.  and  so  are  the  i»ther  ix>st-morteni  ap}>ejininces  similar.  T:.r 
medical  examiner  can  only,  the  linly  living,  await  further  developiii*iit> 
in  the  cas#.* -.  the  Ixniy  dead,  gather  all  evidence  jK)s.sible  from  ciniim- 
stances.  It  is  necessari'  to  treat  all  such  cases  witli  the  utmost  eautiun. 
and  to  carefully  note  all  facts  that  may  develop.  Cases  are  constiiurly 
reported  where  j>ersons  have  been  arrested  for  Ix'ing  dnudv  and  dis- 
orderly, put  hi  a  cell,  and  found  dead  next  momingr.  the  autopsy  shoiiiiii^ 
fracture  of  the  skiUl  with  effusion  of  blood  as  thie  cause  of  death,  and 
prox-ing  the  prisoner  not  to  have  been  drunk  at  all. 

Extravasation  of  Blood  from  a  Blow — X  blow  on  the  head  may 
cause  extravasation  or  effusion  of  blood,  which,  from  its  pressure,  b^ 
comes  the  cause  of  death.  As  said  elsewhere,  contusions  of  the  head 
may  result  equally  from  blows  or  falls,  and  as  the  contusion  precedes  the 
concussion,  the  latter  and  its  effects  may  be  ascribed  to  a  fall  as  well  is 
to  a  blow.  Supposing  a  blow  is  struck  which  knocks  the  person  receiv- 
ing it  doA\Ti.  This  blow,  while  severe,  may  not  be  strong  enough  to  give 
more  than  a  slight  contusion.  But  in  the  falling  the  head  receiveiia 
violent  concussion,  and  the  man  dies.  While  the  concussion  is  ii«»t 
directly  from  the  Wow,  it  is  a  result  of  the  blow,  for  the  fall  would  not  have 
taken  i)lace  if  it  had  not  been  struck,  and  the  concussion,  therefore,  would 
not  have  lx»en  suffered.  To  the  medical  witness  it  makes  no  differener 
whether  the  concussi<m  results  from  a  blow  or  a  fall :  he  has  but  t*>  de- 
scribe the  condition  he  finds,  and  state  to  the  best  of  his  knowledge  how 
the  lesions  causing  death  were  received. 

Wlien  the  effusion  is  due  to  the  injur}'  it  is  most  commonly  from 
rupture  of  a  meningeal  artery.  This  may  be  ruptured  by  the  fon-eof 
the  blow  even  without  fracture  of  the  skull,  and  where  a  clot  fwm  a 
meningeal  arteiy  is  found,  causing  pressure  on  the  bram  or  its  l)ase,  it 
is  more  apt  to  have  violence  for  its  cause  than  disease,  therefore  atttu- 
tion  is  call(Ml  to  otlier  matters  in  the  case,  and  a  hasty  opinion  that  death 
was  due  to  an  apo]dexy  pi-e vented.  The  blow  causing:  the  effusion  way 
make  so  little  contusion  as  to  escape  notice ;  or  if  on  di\ision  of  the 
scalp  SOUK*  eecliyniosis  is  aj)parent,  it  might  be  assumed  that  this  was  dur 
to  a  fall  and  followed  the  effusion,  instead  of  pi^eceding  and  causinsr  it. 
Spontaneous  nii)ture  of  these  ai-teries  from  disease  is  rare,  and  this  faoT 
being  known,  the  medical  examiner,  fin<ling  such  a  cause  of  death.  ha< 
his  suspicions  aroused,  and  should  make  inquiries  to  show  what  W 
to  th(»  artery  breaking.  The  blood,  when  the  effusion  is  frtmi  one  of  the 
meningeals.  is  between  the  inner  table  and  the  dura  mater.  If  the  effn- 
sioii  is  larg<s  <leatli  may  be  rapid ;  but  the  brain  will  stand  a  great  deal 
of  pr(»ssure  at  all  other  points  than  the  base,  where  the  medulla  mav  l»^ 
impinged  upon,  and  the  effusion  maybe  not  sufficient  in  amount  or  it 
may  be  spread  over  the  whole  side  of  a  brain,  and  in  this  wav  not  give 
the  amount  of  comi)ression  necessary  to  cause  trouble-  or   In  fact,  it 
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limy  not  make  its  presence  known  at  all.  In  the  Mechanicsville  case  tlie 
<*lot  found  was  from  the  right  meningeal  artery,  and  was  as  large  as  the 
hand.  It  showed  not  only  its  origin  and  cause,  but  also  that  it  wits  a 
fi*esh  clot,  death  sui>ei*vening  before  any  changes  coidd  occur  in  it. 

A  person  re(»eiving  a  st*vere  injury  to  the  head  may  re(*over  its  first 
effects  and  be  apparently  on  the  high-road  to  his  original  health,  when 
lie  suddenly  bei'omes  worse,  go(»s  into  a  state  of  coma,  and  dies.  The 
au^>psy  may  show  (dots  more  or  h»ss  extensive  in  tlie  cavity  of  the  ven- 
tricles, or  ov<T  the  bniin  surface  and  dipping  into  the  sulci.  The  condi- 
ti(m  here  arises  from  the  contusion,  some  vessels  being  ruptured,  and  the 
blood  sh)wly  esiniping.  The  clot  will  show  that  it  is  not  of  late  orighi  by 
being  pai-tially  organized  and  of  different  colors,  and  its  time  of  begin- 
ning can  be  drawn  to  or  near  to  the  time  the  contusion  was  received. 

Is  the  Effusion  found  from  Violence  or  Disease? — Hemon*hage 
may  take  place  from  violence  in  almost  any  part  of  the  brain,  for  the  blow 
may  rupture  the  brain  or  it  may  cause  effusion  into  its  substance  into 
the  ventricles  or  about  the  base.  And  similar  bleedings  may  have  dis- 
ease for  the  cause.  If  a  man  dies  aft^r  a  fight  or  fall,  and  an  introcranial 
hemorrhage  be  found,  the  medical  witness  may  be  called  on  to  state 
which  <*ause,  the  blow  or  disease,  gave  the  effusion  of  blood.  Much  may 
depend  on  his  answer,  for  a  person  innocent  of  crime  may  be  placed  in  a 
serious  position  because  he  was  engaged  in  the  brawl  and  his  opponent 
died  after  it  was  over.  In  1880  two  policemen  in  Albany  were  summoned 
to  arrest  a  man  who  was  creating  a  breach  of  tlie  peace.  The  feUow 
was  drunk,  or  had  been,  and  wjis  ugly,  as  the  stupefying  effects  of  the 
liquor  were  passing  off.  His  age  was  a  little  over  thirty  years.  He  re- 
f use<i  to  be  quiet  when  the  officers  ap]:)eared,  and  they  started  to  take  him 
to  the  station-house,  about  three  quai'ters  of  a  mile  distant.  The  man 
fought,  and  the  patience  of  the  officers  becoming  exliausted,  one  of  them 
used  his  club,  hitting  his  prisoner  over  the  riglit  temple.  He  was  only 
hit  once  or  twice,  the  skin  was  not  cut,  and  no  fracture  was  caused.  The 
prisoner  continued  his  struggles  aU  the  way  to  the  station-house,  but  was 
not  struck  again.  After  his  name  was  put  upon  the  blotter,  he  fought 
the  officers  to  the  cells,  and  until  he  wjis  pushed  in  one  and  the  door 
locked.  Then  he  continued  to  swear  and  abuse  them  as  long  as  they 
were  in  hearing.  The  airest  was  late  in  the  afternoon.  The  wat<»hman 
saw  and  spoke  to  the  prisoner  in  the  evening,  getting  curses  for  a  reply. 
He  saw  him  again  before  midnight,  when  he  stated  that  the  man  was 
asleep  and  snoring.     In  the  morning  the  prisoner  wjis  dead. 

An  autopsy  was  held  by  the  coroner's  physician,  and  he  stated  that 
he  found  the  contusion  with  a  clot  under  the  muscle ;  no  fracture  of  the 
skull,  no  break  of  the  skin.  On  opening  the  skull  nothing  was  fcmnd 
external  to  the  brain,  but  on  section  a  clot,  evidently  from  the  branch  of 
the  right  anterior  cerebral,  was  buried  in  the  right  lobe.  The  rest  of  the 
antopsy  did  not  show  veiy  much,  according  to  the  doctor's  report,  and 
he  gave  as  a  cause  of  death  the  hemoiThage  in  the  brain.  Wlien  asked 
what  caused  the  hemorrhage,  he  stated  that,  in  his  opinion,  it  was  the  blows 
the  deceased  had  received.  This  led  to  the  an*est  of  the  two  officers,  and 
the  presentment  of  this  case  to  the  grand  jury.  Tlie  defense  ha<l  the 
body  exhumed,  and  further  examination  made.  The  statements  of  the 
coroner's  physician  wtTe  substantiated  a*  far  a,s  the  contusion  and  there 
being  no  fracture  of  the  skull,  but  from  that  on  I  diffei-ed  in  the  opinion 
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that  the  man  was  liealthy.  Botli  kidneys  and  liver  were  fatty.  Sj--:- 
mens  of  the  aorta.^  vertebral,  basilar,  and  cerebral  arteries  were  taktii  uiim 
put  under  tlie  microscope.  All  proved  the  presence  of  fatty  df^r^nt-m- 
tion.  Tlie  condition  of  the  contused  part  ^'as  carefully  examined.  A* 
considei'able  decomposition  had  taken  place,  it  being  the  ^ulunl»-r.  t!;- 
evidence  from  tlie  contusion  was  not  so  eoneliisive  as  it  wjf«  «>u  tli«- 
fii'st  examination,  so  questions  were  asked  the  doctor  who  held  the  fir>r 
autopsy,  concerninj^  this  and  other  points.  Upon  the  statemeiit:^  niai;» 
by  him  and  up(m  the  microscopical  zippearaiiees,  I  fnive  the  i>piniiiii  li-' 
rupture  was  due  to  disease,  and  wa»  not  caused  by  the  blow. 

If  this  case  is  scnniitnl,  the  reasons  leading  to  this  decision  will  K 
apparent.  Wliile  ai)oplexy  is  not  usual  in  persons  under  forty,  iutt-mif  i- 
ance  and  violent  habits  predispose  to  it,  and  consequently  in  sui-h  >\\'- 
jects  the  age  has  less  to  do  with  the  effusion  than  the  intenijH'rate  Lal»ii> 
The  microscopical  examinati(m  showed  the  arteries  of  the  brain  iii  ;tj 
enfeebled  state,  by  i-eason  of  fatty  degeneration.  This  was  undonliir^iiy 
due  to  the  intempei'ance  of  the  man ;  and  as  neither  the  oxaminatint  I 
made  nor  the  st^itements  of  the  coroner's  physicnan  as  to  the  e\'idenLy  oi' 
the  contusion  showed  it  had  been  a  severe  one,  one  that  would  do  injur.' 
to  an  ordinary  num,  the  fair  inference  was  that  the  rupture  was  not  liu*- 
to  the  blow,  but  to  the  congestion  caused  by  his  intoxication  an«l  1*1 
temper  and  his  struggles  wnth  the  officers,  a  eon|j:estion  too  pn»l»»np^l 
and  too  much  increased  by  the  constant  struggling  to  be  borne  with  ini- 
pimity  by  the  weakened  vessels.  The  gi*and  jury  did  not  indict,  and  tLf 
policemen  were  relea^sed.  Here,  it  appejii's  to  me,  all  the  e^idenee  \m\\\> 
to  nipture  from  disease.  The  blow  was  comparatively  slight,  thf  ves^L' 
were  diseased,  the  man  was  a  drunkard,  was  violent  and  excited,  the  nTv- 
bnd  vessi^ls  were  highly  congested  from  tlie  tinie  of  his  arrest  until  pu: 
in  a  cell,  and  the  point  of  the  nipture  was  in  the  bi-ain  substance.  Had 
a  ni))ture  in  that  situation  been  the  residt  of  a  contusion,  the  contiw*»u 
ought  to  have  beiai  a  more  violent  one  than  was  shown  to  have  Wu  n*- 
ceived.  In  deciding  on  these  cases  as  to  what  pi"oduced  the  effu!^i1»^:. 
whether  the  violence  or  the  disease,  it  must  be  taken  into  account  whrtbrr 
the  injury  done  is  one  that  would  cause  a  wound  sufficient  to  harm  one 
in  ordiuai'y  health  and  who  did  not  suffer  from  the  effects  of  idcoholi<iD. 
While  the  general  ruh*  may  be  followed  that  where  the  injury*  done  woultl 
not  givt^  danger  to  a  healthy  man,  the  rupture  is  fi-oni  disease,  it  shouU 
be  ]K)rne  in  mind  that  ruptures  sometimes  follow  quite  sliglit  cxintuanns. 
and  that  cases  are  on  record  to  substantiate  this  condition.  It  a^nilL 
comes  back  to  the  same  stoiy,  viz.,  that  the  medical  examiner  musi  takr 
into  consideration  all  circiunstances  attendant  upon  the  case  ]>efore  giv- 
ing his  opinion. 

Wounds  to  the  Spine. — Concussions  of  the  spinal  cord  caused  l«y 
blows  or  falls  are  more  likely  to  be  cases  where  a  medical  witness's  ser- 
vices an^  netuled  in  civil  suits,  and  not  such  ■  injuries  as  are  subJH*tM'f 
criminal  eharg(»s.  It  is,  however,  a  legitimate  condition  for  study,  jl<  in- 
juries may  be  i-eciMved  to  the  cord  which  are  either  fatal  or  jMinniuifti, 
and  b(»  the  i-esult  of  criminal  assault.  Many  eases  of  sudden  death  fn«m 
injury,  in  which  no  appearances  ))ost^mortem  are  found  to  account  f«r 
the  death,  might  be  found  due  to  some  injury  to  the  spinal  cord  if  ilwa« 
taken  out  and  examined. 

We  have  found  that  the  brain  may  suffer  secondarily  from  a  hlowii{>0B 
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the  head,  inflammation,  softening,  abscess,  and  death  resulting.  The 
spinal  cord  is  of  itself  a  nerve  center,  and  in  construction  is  analogous 
to  the  brain.  What,  therefore,  will  cause  injury  in  one  will  in  the  other, 
and  we  may  have  varj'ing  degrees  of  injury  from  contusions  to  tlie  spine 
or  indirect  falls  or  blows,  which  will  cause  concussion  and  temporary 
disablement  to  follow,  to  tniumatic  meningitis  or  traumatic  myelitis  and 
death.  The  lesser  of  these  injuries  are  often  made  subjects  of  suits  for 
damages,  and  many  times  the  plaintiff  is  partially  paralyzed  in  one  or 
both  limbs  with  interference  witli  the  functions  of  the  bladder  and 
bowels,  recovering  with  wonderful  rapidity  when  a  favorable  verdict  has 
been  obtained.  But  all  are  not  frauds,  and  genuine  injury'  is  suffered 
from  a  concussion  of  the  spinal  cord.  In  1879,  a  man  who  was  a 
brakeman  on  a  freight«train  fell  from  the  top  of  his  car  by  the  break- 
ing of  a  brake-head.  He  was  picked  up  insensible,  and  when  conscious- 
ness returned  he  was  found  paralyzed  in  the  lower  limbs.  The  catheter 
had  to  be  used,  and  bloody  urine  was  voided  for  some  days.  He  re- 
covered the  control  of  the  bladder,  the  pain  he  had  suffered  disappeared, 
sensation  and  temperature  were  somewhat  impaired  in  the  lower  limbs, 
but  elsewhere  wei*e  normal,  and  he  got  so  he  could  walk  on  crutches. 
He  sued  for  the  injury  and  recovered,  his  injuries  being  considered  per- 
manent by  the  medical  witnesses.  His  suit  came  to  trial  three  or  four 
years  after  the  accident,  and  it  was  then  I  first  saw  the  man.  He  had 
been  treated  in  Albany,  New  York,  and  Hartford,  being  in  hospital  in 
all  these  places,  but  his  legs  only  recovered  enough  power  to  swing  back 
and  forth,  and,  aided  by  the  crutches,  carry  him  along  at  a  rapid  walk. 
He  could  not  raise  the  feet  high  enough  to  step  upstairs,  nor  could  he 
stand  without  his  crutehes. 

I  saw  the  man  daily,  for  two  years  or  more,  at  his  post  of  gate-keeper 
on  the  New  Capitol.  He  was  fat  and  healthy,  in  every  way  perfectly 
well,  excepting  the  want  of  power  in  the  lower  limbs.  Losing  his  posi- 
tion in  1884,  I  lost  sight  of  him,  and  did  not  see  him  again  until  1891, 
when  he  came  to  my  of&ce  on  some  errand,  and  told  me  he  was  going 
oat  shooting.  His  condition  was  the  same  as  in  76  or  78,  when  I  first 
examined  him.  He  still  had  to  use  his  crutches,  for  his  legs  would  not 
hold  him  up  without  them ;  otherwise  he  was  perfectly  well,  and  with 
their  aid  he  could  walk  far  and  fast.  There  was  no  symptom  of  fracture 
or  dislocation  of  the  vertebrae,  and  whether  any  existed  of  course  could 
not  be  told.  The  case  was  undoubtedly  a  concussion  of  the  cord  with 
probably  some  hemorrhage  in  or  about  it,  and  the  recovery  was  only 
partial. 

Prom  this  to  severer  injuries  inflicted  with  weapons  or  by  falls, 
where  more  direct  violence  is  done  to  the  spinal  column  itself,  is  but  a 
step,  and  the  wounding  to  the  cord  may  be  so  severe  as  to  cause  mortal 
injury,  either  within  a  few  days  or  later,  inflammation  supervening,  and 
complete  paralysis  interfering  with  respiration,  bringing  on  death.  The 
injuries  may  be  by  criminal  violence  or  be  accidental.  The  fact  that 
they  may  occur  is  to  be  borne  in  mind,  for  the  death  may  be  an  obscure 
one,  no  appearances  to  account  for  it  being  found  on  the  post-mortem 
examination  until  the  vertebral  canal  is  explored,  when  the  condition  of 
the  cord  or  its  membrane  will  show  why  life  ceased. 

Where  dislocation  of  a  vertebra  takes  place  the  pressure  on  the  cord 
may  be  so  severe  as  to  cause  death  at  once,  or  it  may  only  cause  pai'alysis, 
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which,  under  treatment,  may  improve  for  a  time  and  then  suddenly  jm  t 
worse,  the  patient  sinking  into  coma,  and  death  shortly  following.  TLi-i 
may  be  from  inflamniatoiy  products  causing:  increase  of  pressure,  or  frua 
the  formation  of  pus.  This  same  condition  may  follow  injuries  from  fr*i. 
ure  of  tlie  arches  or  bodies  of  the  vertebi-a^,  even  if  after  the  fraetuir  tLr 
fragments  spring  back  into  place,  for  the  pi^essure  vrould  be  so  severe  at 
the  time  of  the  primary  displacement  tlmt  the  contusion  sustaineti  bv  ihf 
meninges  or  the  cord  W(mld  lead  to  effusion  of  blood  fnjm  rujkture  of  ihr* 
vessels  of  the  meninges,  hemorrhage  within  the  substance  of  the  cord.  i»r 
subsequent  inflammation  of  either.  The  cause  of  the  fractiuv  may  t-itttr 
be  direct  or  indirect^ — blows,  falls,  crushes,  or  ^mshot  injuries  all  pvifle 
this  result.  In  18G7  a  case  was  brought  into  the  Moutread  General  Htts- 
pital,  ui  which  I  then  served  as  dresser.  The  man  was  driving  a  k«d  (»f 
hay  under  an  arch,  and  was  kneehng  on  the  load.  His  head  was  bent, 
but  not  enough,  and  in  some  way  not  known  he  was  caught  by  the  ani; 
the  horses  kept  on,  and  he  was  found  insensible  on  the  top  of  the  l«ij*d 
when  the  passage  was  finished.  Being  brought  to  the  hospital  the  diag- 
nosis of  an  impacted  fracture  of  some  of  the  dorsal  vertebraei  was  madf. 
The  man  suffered  some  slight  pai'alysis,  from  which  he  recover^  but 
when  he  was  well  and  ready  for  discharge  he  had  lost  over  an  inch  in 
height.  I  do  not  pretend  to  accomit  for  how  the  cord  escaped  s<*v»^ 
injuiy,  but  merely  state  the  case  to  illustrate  the  fact  that  severe  fractnns 
may  take  place  in  the  back  and  I'ccoverj^  follow. 

Fractures  of  the  spine  or  severe  injuries  to  the  cord  are  morertini- 
mon  from  gimshot  w(mnds  than  from  other  classes  of  injuries,  fltiv. 
the  bones  not  being  broken,  we  may  also  have  the  direct  cause  of  a  fatal 
concussion,  for  the  ])ullet  may  render  such  a  blow  to  the  vertebra'  int^ 
which  it  dnves,  or  to  the  intervertebral  substance,  if  it  lodges  ItetvtrE 
two  of  the  bones,  as  to  cause  hemorrhage  within  the  cord.  In  thf  rtw 
of  the  man  shot  in  the  neck  at  Fonda,  elsew^hei-e  descril>ed,  the  ball  im- 
pinged ui)on  an  intervertebral  disk  and  the  man  die<l  of  paralysis  of  tlh* 
right  side.  What  caused  this,  whether  a  clot  or  a  piece  of  the"  left  Lmw- 
ated  vertcbrjd  artery  went  up  to  the  brain  with  the  last  flow  of  blood  in 
tliat  vessel  and,  lodging  in  some  of  the  vessels  of  the  right  hemisphere, 
caused  the  paralysis,  or  whether,  what  I  think  more  probable,  the  eon- 
cussion  gave  hemon-hage  in  the  cord  substance,  the  autopsy  was  »< 
can'ic^d  sufficiently  far  to  decide.  It  was  certain,  however,  no  fraeniit 
had  been  produced,  and  yet  the  buDet  undoubtedly  cause<l  the  paialvji* 
and  death. 

Death  nuxy  not  always  follow  immediately  upon  fracture  or  peneti*- 
tion  of  the  spinal  canal  by  a  bullet,  tdthougli,  where  the  cord  is  injurvd 
by  the  missile,  movement  of  the  part  of  the  injured  man  l>elow  the  poini 
of  wounding  is  geuerally  impossible.  The  case  of  President  Garfield  i« 
one  in  point,  and  I  quote  its  description  from  Ashurst's  IntematM 
Enrifclopedia  of  tsurgenj :  **  The  apertiu^  by  which  it  [the  l^allj  entered 
involved  the  intervertebral  cartilage  next  above  [the  fii-st  hunliar  verte- 
bral, and  was  situated  just  below  and  anterior  to  the  intervertebral  fctt- 
men,  from  which  its  upper  margin  was  about  one  fourth  of  an  inch  di*- 
tant.  Passing  o])liquely  to  the  left  and  forward  to  the  upper  part  of  the 
body  of  the  first  lumbal*  vert^^bra,  the  bullet  emei^ed  bv  an  apcitaw, 
the  center  of  which  was  about  half  an  inch  to  the  left  of  the  median  Bk. 
and  which  also  involved  the  intervertebral  cartilage  next  above.   B» 
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<^ncellated  tissue  of  the  body  of  the  first  was  much  comminuted,  and  the 
fragments  were  very  much  displaced.  Several  deej)  fissures  extended 
from  the  track  of  the  bullet  upward  into  the  lower  part  of  the  body  of 
the  twelfth  dorsal  vertebra.  Others  extended  downward  through  the 
first  lumbar  vertebra  into  tlie  inter\'ertebral  cartilage  })etween  it  and  tlie 
second  lumbar  vertebra.  Both  this  cartilage  and  the  next  above  were 
partly  destroyed  by  ulceration.  A  number  of  minute  fragments  from 
the  frac*tured  lumbar  vertebite  were  driven  into  the  adjacent  soft  spots. 
On  sawing  tln'ough  the  vertebra?  from  behind,  a  little  to  tluj  right  of  the 
me<Uan  line,  it  was  found  that  the  spinal  cord  was  not  involved  by  the 
track  of  the  missile.  The  spinal  cord  and  other  contents  of  the  spinal 
<^nal  presented  no  abnormnl  appearance.  The  fractm'ed  spongy  tissue 
of  the  vertebnc  was  suppuratmg.  The  missile  was  lodged  l)ehind  the 
pancreas.  Secondziry  hemorrhage  from  the  splenic  arteiy  had  super- 
vened, causing  death  seventy-eight  days  after  tlie  infliction  of  the  wound.'' 

And  when  the  bullet  cuts  the  cord  death  is  not  immediate,  but  may 
be  deferred  for  some  weeks.  Immediately  all  jwwer  of  motion  is  lost  tf 
the  cord  is  divided  below  the  point  of  injury,  and  the  injurj',  causing 
paralysis,  proves  fatal  from  varying  causes.  The  digestion  may  })c  so 
impaired  that  death  is  due  to  this,  or  asphyxia  from  interference  with 
the  muscles  of  respiration;  or  exhaustion  from  bed-sores  and  loss  of 
functions  may  be  the  immediate  cause  of  death.  The  bullet,  where  it 
has  cut  through  the  body  of  a  vertebra,  will  be  moi'e  or  less  upset.  It 
may  still  be  measured,  for  part  will  probably  retain  the  circumference, 
and  so  allow  of  determination  whether  it  coidd  have  been  fired  from  the 
weapon  with  which  the  assault  is  alleged  to  have  been  committed ;  and 
the  same  remarks  as  were  made  when  speaking  of  the  Billings  case,  con- 
<jeming  the  care  with  which  the  bullet  should  be  examined,  are  equally 
Applicable  where  a  wound  of  the  spinal  column  is  made  by  a  ball. 

Facial  Wounds. — Usually  woimds  of  tlie  face  give  deformity,  and 
this  may  become  a  question  the  medical  expert  has  to  pass  upon ;  for  if 
BXi  assault  is  claimed  and  the  wound  healed,  the  question  of  whether 
snch  a  wound  as  is  said  to  have  been  received  would  leave  the  mark  in 
evidence  will  be  asked  of  the  physician.  And  the  results  of  apparently 
Iriviiil  wounds  are  matters  to  be  carefully  ctmsidei'ed.  The  injury  re- 
•ceived  over  the  orbit  may  be  but  a  small  lacerated  and  contused  wound, 
but  the  supraorbital  ner\'^e  may  be  involved  in  the  bruising,  and  traumatic 
neuralgia  develop,  converting  a  simple  wound  into  one  of  serious  nature. 
The  eye  itself  is  protected  by  being  j)lac»ed  in  a  deep  socket,  which  is 
surrounded  by  a  strong  ring  of  bone,  and  when  a  blow  is  struck  upon 
the  eye  the  ball  is  pi*essed  by  the  muscles  of  the  lids  as  far  back  into  the 
orbit  as  possible,  nature  taking  this  mode  of  protecting  the  organ  from 
injury.  A  penetrating  wound  of  the  orbit,  however,  may  be  a  fatal  one, 
for  wliile  the  external  bone  fonning  the  cavity  is  strong  and  thick,  the 
plates  lining  it  are  thin  and  easily  pierced.  The  roof  of  the  orbit,  the 
orbital  plate  of  the  frontal  bone,  is  so  thin  as  to  be  translucent,  and  any 
instrument  which  can  pen^^rate  tho  soft  parts  can  also  fon^e  this  plate. 
In  this  way  injury  to  the  mem})ranes  of  the  brain,  or  to  the  brain  sul>- 
stance,  may  be  received,  and  while  not  always  pro\nng  fatal  at  once,  is 
liable  to  give  from  inflammation  not  only  cause  for  alarm,  but  be  the 
<»use  of  death.  And  even  if  the  orbital  plate  be  not  pierced,  the  inflam- 
mation and  suppuration  of  the  tissues  around  the  eyeball  may  follow 
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into  the  brain  along  the  course  of  the  optic  nerve.  All  wound*.  il^P-- 
fore,  invol\4ng  the  orbit  are  serious  ones,  and  if  the  wound  is  dwj«.  •Jau- 
gerous. 

Wounds  of  the  nose,  if  it  is  fnictured  an<l  the  arch  Ls  brok«^n.  r.sulT  in 
deformity.  Wlieu  the  frac-ture  does  not  destroy  tlie  integrity  i>f  the  ;inL 
tliere  may  be  no  deformity,  and  no  opinion  c^oiild  be  giv«*n  as  t(»  tl:*- 1-1':^ 
or  character  of  tlie  injur}'.  In  the  case  ivferi'ed  to  of  tlie  iriLtlt-KjaL 
injured  wlien  riding  to  hounds,  the  nose  was  broken  by  tht*  liar  Uii;L' 
forcibly  driven  down  ujH)n  it.  Crepitus  could  distinctly  l>e  felt  al'tt-r  ih- 
injuiT,  but  as  the  septum  was  not  cnished  no  defonnity  resulted.  IVi;- 
etrating  wounds  of  the  nasal  cavities  may  lead  to  serious?  i>*suhs,  ft-r  rir 
upper  i)a.ssage  leading  to  the  ethmoidal  and  sphenoidal  cells  msiy  janiri- 
pate  in  the  inflammation  and  suppiniition,  and  as  the  ethnioiil  U  ■ : 
j)aper-like  bone,  the  spread  to  the  cranial  nienin^s  is  ni»t  <liffif'ulr.  Ti» 
instrument  making  the  wound  may  go  into  the  brain  and  wound  it  {-r- 
marily,  causing  either  sufficient  hemon*hage  to  give  compression,  or  i^\- 
pui'ative  inflammation. 

Incised  or  lacerated  wounds  involving  other  portions  of  thf  fact*.  a.-ii- 
from  the  deformity  they  leave,  are  not  more  dan^jrerons  than  woiuid^^  m 
otlier  parts  of  the  body,  and  they  may  vary  in  extent  as  far  as  thf  >\zf  *' 
the  face  will  pennit.  One  involving  the  cheek  and  cutting  across  St'^ims 
duct,  while  not  more  dangerous,  is  more  serious,  the  diflfieulty  in  pnvvnt- 
ing  a  fistula  resulting  complicating  the  wound. 

Gunshot  wounds  in  the  face,  if  not  fat^d  by  penetration  into  the  I'niii. 
are  usually  followed  by  great  deformity,  especially  if  the  ball  ha.> t«n: 
through  bone.  They  are  dangerous  wounds,  if  of  auy  extent,  hut  in't 
necessiU'ily  fatal,  although  other  results  than  the  deformity  are  to  U  n- 
pected.  The  concussion  may  be  so  severe  as  to  impair  the  brain,  aiid  ri'- 
pati(Mit  never  recover  the  former  condition  of  that  organ.  Or  by  iva^i 
of  loss  of  bone,  mastication  l>e  interfered  with,  bringring  with  it  disar- 
rangement of  the  digestion  and  its  attendant  e^^ls.  Tlie  sipht  of  *>it 
eye  may  be  lost  and  tlie  other  injured ;  the  special  senses  may  Ix-  affMt»il 
tlie  sense  of  smell  being  killed,  and  hearing  in  one  or  both  ears  destn^vrtl 
by  injury  to  the  Eustachian  tubes  or  obhteration  of  the  external  un-an:* 
by  cicatricial  tissue.  The  speech  may  be  changed  by  loss  of  Km-?  i  • 
wounds  of  the  tongue,  so  as  to  make  intelligible  conversation  alnubt  an 
impossibility ;  the  lower  jziw  may  be  anchylosed  on  one  or  lx>th  ^^J^^^  in 
terfering  with  mastication ;  deglutition  may  also  suffer  from  the  1«>:*  '^: 
suppuration  following  these  wounds;  and  these  fact«  must  all  betak-n 
into  acc(mnt  in  giving  an  oi)inion  as  to  the  severity  of  an  injury  of  tL> 
nature  and  the  permanency  of  the  effects. 

Wounds  of  the  Neck. — Commonly  these  ai-e  incised,  and  more  r*- 
queutly  suicidal  than  homicidal.  In  suicidal  wonnds  the  cut  is  gvntr-ii} 
slanting,  from  left  to  light  and  from  above  down.  They  an*  not  iiivarv 
ably  fatal,  for  pei-sons  cutting  their  throats  are  apt  to  earrj*  the  knif**  ■•*' 
high,  ami  thus  strike  the  hyoid  bone  instead  of  severing  the  "  jujzulir.* 
the  ]>oint  aimed  for.  Unless  the  suicide  is  determined,  a  niiss^  fs:*I 
cut  may  not  l)e  followed  up,  the  pain  of  the  first  effort  deterring  fnnc  * 
second,  and  bringing  the  actor  to  a  sense  of  what  he  is  doing,  and  s: 
the  sjmie  time  to  a  desii*e  for  life.  The  difference  between  wounds  *^-- 
inflicted  and  those  for  the  purpose  of  homicide  has  been  already  d^^^ 
upon.    The  murdei*er  cuts  to  kill,  and  is  more  apt  to  use  greater  f^f^ 
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than  ho  who  seeks  his  own  life,  and  the  wound  will  give  evidence  of  this 
fact.  Then  also  the  cut  is  as  often  from  right  to  left  as  vice  versd,  and 
proof  being  adduced  to  show  the  deceased  was  right-handed,  would  give 
suspicion  of  murder  rather  than  suicide. 

Stab-wounds  depend,  of  course,  upon  what  the  weapon  divides  as  it  is 
driven  in.  If  the  blow  misses  its  mark  by  the  assailed  turning  or  from 
whatever  cause,  a  slight  wound  may  i-esult,  the  knife  only  passing  through 
muscular  tissue  without  severing  any  vessels,  trachea  or  CBSophagus. 
These  wounds  are  almost  always  homicidal,  and  from  their  position,  on 
right  or  left  side,  struck  probably  from  behind  or  in  front.  The  evidence 
of  the  wound  will  lead  the  medical  examiner  to  the  conclusion  of  the  as- 
sailant's position.  The^  are  dangerous  woimds,  and  if  dividing  the  large 
vessels,  almost  immediately  fatal.  When  the  weapon  is  driven  with 
sufficient  force  and  by  chance  takes  the  proper  direction,  the  spinal  cord 
may  be  severed,  the  blade  passing  between  two  vertebrae.  In  such  case 
the  assailed  drops  at  once,  for  if  not  instantly  killed,  he  is  instantly  par- 
alyzed below  the  section. 

When  the  wound  is  from  a  bullet  it  is  generally  fatal,  especially  if  the 
shot  is  from  the  front,  as  in  this  position  there  is  more  chance  of  its  cut- 
ting vital  parts.  If,  however,  the  ball  passes  only  through  the  muscle, 
say,  for  example,  the  stemo-cleido-mastoid,  the  wound  is  not  a  dangerous 
one ;  but  if  it  approaches  nearer  the  median  line,  the  danger  increases 
the  closer  to  the  center  it  comes.  If  the  patient  survive  the  shot,  per- 
manent injury  may  result,  for  where  it  is  in  the  lower  part  of  the  neck 
some  of  the  cervical  plexus  of  nerves  may  be  cut  through,  and  more  or 
less  paralysis  of  the  upper  extremity  of  that  side  follow ;  for,  as  stated 
before,  a  bullet  kills  the  tissues  it  plows  through,  disintegrating  them  by 
the  force  with  which  it  is  driven,  and  a  nerve  severed  by  a  ball  does  ii©t 
heal  a^rain  as  one  divided  by  a  knife.  By  injury  to  the  windpipe  or  gul- 
let deglutition  and  respiration  may  be  permanently  impaired,  and  these 
probable  results  must  be  taken  into  aexjount  in  deciding  upon  the  danger 
of  the  wound  and  the  extent  of  the  injury. 

Wounds  of  the  Chest. — Superficial  wounds  of  this  region  require 
but  little  if  any  attention,  for  unless  the  wound  penetrates  the  cavity  the 
danger  is  small.  Hence,  contusions  are,  however,  more  serious,  for  from 
them  fracture  of  the  ribs  or  sternum  may  take  place,  or  rupture  of  inter- 
nal organs.  Wlien  speaking  of  fractures,  the  break  of  a  rib  from  direct 
violence  was  stated  to  occur  opposite  the  point  of  tlie  contusion,  and  here 
the  danger  is  that  the  fragments  are  apt  to  be  driven  in  by  the  force 
used,  perforating  the  pleura,  if  not  the  lung  itself.  In  such  a  case  em- 
physema may  follow,  or  inflammation  of  the  tissue  injured.  On  Christ- 
Tuas,  1871,  there  was  brought  into  the  surgical  wards  of  the  Brooklyn 
City  Hospital,  of  which  I  then  had  charge,  a  young  man  who  was  found 
by  the  police  insensible  and  injured.  Examination  showed  a  long  list  of 
i¥ounds,  and  among  others  fractures  of  two  ribs  of  the  left  side.  The 
^neral  injuries  comprised  lacerated  wound  over  left  eye,  punctured 
-wound  beliind  left  ear  and  on  left  cheek,  fracture  of  left  clavicle,  scapula, 
and  ribs,  dislocation  of  right  clavicle  from  the  acTomion,  dislociition  of 
the  cartilages  of  left  ribs  from  sternum,  frozen  hands  and  frozen  feet. 
The  evidiMice  of  the  injuries  showed  the  man,  while  lying  on  his  right 
side,  liad  proba})ly  been  jumped  upon,  for  all  the  direction  of  force  was 
from  left  to  I'ight.     The  fractured  ribs  had  punctured  the  lungs  and  em- 
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physema  began,  but  did  not  spread  further  than  over  the  left  breast,  an.  a 
litfle  ou  left  side  of  the  neck,  for  traumatic  pneumonia  developing,  thf  ia 
flammation  shut  up  the  puncture  througrh  which  air  was  escapui*:.  l^- 
spite  these  serious  injuries  and  the  operations  on  hands  and  feet  that  ijaJ 
to  be  performed  to  remove  the  frozen  finders  and  toes,  the  man  inacir-  & 
good  recoveiy.  The  heait  as  well  as  the  lungfs  may  l>e  injun-d  l«yi 
broken  rib,  and  when  s<>,  a  fatal  result  is  to  be  expected. 

When  the  Wdund  is  to  tlie  lungs,  the  first  element  of  danger  u*  fn-m 
bleetling.  The  force  of  the  blow,  Avliile  it  may  not  fracture  a  ril».  nuy 
rupture  a  lung,  and  death  from  hemorrhage  follow.  And  such  an  iiijiirr 
may  also  be  due  to  a  fall  or  to  a  crush,  whei-e  great  weight  may  )a>> 
over  the  body,  such  as  a  can-iage-wlieel.  If  the  woiuid  is  from  a  i^vajiiu, 
a  knife,  for  instance,  the  injury  to  the  lung  may  ]>e  comparatively  sliirlit, 
and  yet  death  ensue ;  for  these  wounds  bleed  more  than  their  extent  a;- 
pears  to  wari'ant,  and  how  much  blood  is  being  lost  cannot  be  detemiiutiL 
the  blood  nmning  into  the  pleural  cavity  i-ather  than  out  of  the  extemil 
wound.  If  the  stab  divides  one  of  the  larger  vessels,  then  the  jiahrLt 
generally  sinks  rapidly ;  for,  as  shown  in  the  autopsy  on  the  iHxiy  of 
Woods,  the  blood  may  fill  the  entire  side  of  the  chest  ca\ity,  compresrfii? 
the  lung  to  its  smallest  circumference.  If  air  can  escape  from  the  wouni 
the  diagnosis  of  the  deeper  wounding  invoHdng  the  lung  is  made  hy  Im^ 
bles  being  mixed  with  the  blood ;  the  blood  is  frothy. 

While  wounds  to  the  parietes  are  generally  of  little  danger,  puash*< 
injuries  may  leave  such  conditions  as  cause  a  positive  cripphnjr  of  tIk- 
patient,  especially  where  the  missile  teal's  more  substance  than  a  siniplr 
bullet  woidd.  The  sequelae  may  be  a  contracted  condition  of  the  d^M 
walls,  impairment  of  respiratorj'^  movements,  pleuritic  inflammations  with 
adhesive  exudations,  and  cough  and  pain  follow,  to  shorten  the  days  i-f 
the  sufferer.  If  the  ball  or  shot  penetrate  the  chest  CA^^ty,  tlie  faiaiity 
is  much  gi-eater,  and  generally  the  person  shot  siindves  but  a  short  timr 
after  receiving  the  wound.  The  Surgkal  History  of  the  War  of  ^i^ 
Rebellion  gives,  however,  instances  in  which  wonnds  of  this  charaotrf 
were  recovered  from,  where  ordinarily  it  would  be  considered  the  inju- 
ries were  fatal.  Private  Charles  P.  Betts  was  struck  by  a  three-<»nii« 
grape-shot  at  the  battle  of  Fredericksburg.  The  stemiini  wa.^  commi- 
nuted at  the  bend  of  the  third  rib,  and  the  costal  plenrji  torn  tlm»ugli- 
The  arch  of  the  aoi-ta  and  its  puh^ations  conld  be  plainlv  seen  tknmsh 
the  wound.  The  man  recovered,  but  in  1872  reported  the  wound  v«g 
not  perfectly  healed,  the  left  lung  weak,  and  that  he  suffered  somevb; 
from  dyspnoea. 

In  18G4  Private  Steele  was  wounded  by  a  round  ball  which  eutenii 
upper  part  of  stennun  and  lodged  under  left  scapula.  He  recovered,  ^^l? 
with  i)ernianent  interference  with  motion  of  the  arm  and  with  heni'sr- 
rliage  of  the  lungs.     This  condition  was  reported  in  1869. 

A  reniarkabk;  case  was  that  of  Lieutenant-Colonel  Lewis,  who  irfc' 
wounded  at  Port  Hudson  in  1868,  by  an  iron  grape-shot  weighing  kaK 
a  pound  and  bt^'ing  an  ineh  and  a  half  in  diameter.  The  shot  entrrv^ 
just  above  the  right  ela\iele,  fraetured  that  bone,  passed  downiwu 
through  aj)ex  of  lung,  passed  out  of  chest  about  third  dorsal  vertel»a 
breaking  the  ribs,  and  lodged  under  the  skin  on  the  left  side  of  thesjuw 
near  the  fifth  dorsal  vert(4)ra,  from  whence  it  was  removed.  This  man 
recovered,  but  the  wound  was  not  healed  for  a  year,  and  several  W^ 
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of  bone  had  to  be  removed.  Air  could  be  blown  out  of  both  woands  of 
entrauce  and  exit  until  they  closed.  In  1865  he  was  reported  by  the 
pension  examiner  as  having  his  right  arm  very  weak,  some  cough  at 
tjmes,  and  a  good  deal  of  tenderness  on  right  side  of  ehcst. 

These  eases  could  be  multiplied  many  times,  but  thev  are  sufficient  to 
call  the  medical  examiuei-'s  attention  to  the  fact  that  while  such  wounds 
are  highly  dangerous,  they  are  not  necessarily  fatal,  and  it  further  again 
emphasizes  the  fuot  that  care  must  be  exercised  before  pronouncing  in- 
juries necessarily  ones  from  which  death  must  result. 

Wounds  of  the  Heart. — Blows  or  severe  contusions  may  rupture  the 
heart  the  same  as  rupture  may  occur  in  the  lungs.  The  death  is  caused 
by  two  factors :  one,  the  bleeding;  and  tlio  second  and  more  potent,  the 
hydrostatic  pressure  of  the  blood,  preventing  the  movements  of  the  heart, 
for  the  rupture  does  not  involve  the  eardiiic  ea<!,  and  it  being  inelastic, 
the  blood  exerts  so  much 
pressure  the.  heart  cannot 
work.  PresBiire  from  ve- 
hicles or  weights  on  the 
chest  may  cause  rupture, 
and  it  may  also  come  from 
natural  causes  or  disease. 
Severe  pressure  is  there- 
fore to  be  caref  lUly  looked 
after,  for  while  no  appar- 
ent injury  is  to  bo  seen  ex- 
ternally, we  may  have  a  le- 
gion which  will  cause  death 
as  a  result  of  the  sustained 
force.  Like  every  other 
class  of  wounds,  exceptions 
are  fouud,  and  these  serve 
but  to  enforce  the  meaning 
of  thepi-overb, "  What'sone 
man's  meat  is  another  man's 
poison."  I  remember  a  case 

which  was  brought  into  the        fib.  b.-i  Rinht  lontricie  . 
yard  of  the  old  New  York    Sf-n;rVir'U'''?VUS!S™„,,  .....    .  ,..- 

Hospital    in    18G9,  when    it  ments  ot  the  di>rti»  .rterfosus    »   »rrh  nt  aorta;  10. 

'        T>         j^  r  snnerlor  vena  otiM»     11    artciia  innoinlnsta     12,  rlBUt 

■was  on   Broadway.       1  was  subclavinn  vein    la    right  common  carotid  arterj  and 

aorvitiir  an  a  Biiliutihit*  on  vein:  U.  iKfUena  Innonilnata   IS  left  larolld  vein  and 

serving  as   a  eilOSUtUte  on  artery;  1«,  left  "UbclavlBn  lein  and  artery    17  tratLea 

the    Slinncal    dlVlHlOn,    and  and  windpipe    lO  rlaht  bronchun    IB  left  brpnchna :  aj, 

i_  ■         i.     I         >  pntmonary  iclnn    21   iiunerior  lulw  of  (he  rlicbt  lung:  aS. 

nappeUlUg  to  be  alone,  was  middle  lobe   £3.  Interiorlnbe  24  KHperlor  lobe  of  the  left 

called  to  see  a  patient  just    """*■  ^  i'""'"''  '"*«    ''^'"' '"''''" ' 
brought  in  by  the  iioliec. 

Going  down  to  the  yard,  I  found  a  miin  lying  in  a  push-cart,  insen- 
sible, verj-  pale,  and  eWdeutly  .suffering  from  shock.  Asking  the  acci- 
dent, the  officer  stated  that  the  man  had  been  jni-ihing  his  cart  along 
Broadway  when  lie  was  knocked  down  by  an  omnibus  and  run  over. 
The  nijirk  of  tlie  wheel  was  ]>laiiily  to  be  seen  on  the  patient's  clothes, 
and  the  track  extended  fn»m  the  right  liip  to  the  left  fjioidder,  passing 
directly  over  the  heart..  No  fraetui-e  could  be  found.  I  went  to  report 
the  case  to  the  superintendent  and  got  the  order  for  his  admis-sion. 
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When  I  left,  the  man  was  still  insensible.  When  I  returned,  after  an 
absence  of  about  six  to  ten  minutes,  I  heard  a  shout  of  laughter  m  tb!* 
yard,  and  there  was  the  man  on  his  feet  and  usin^  language  more  foraUe 
than  polite,  at  being  detained  until  "  some  fool  doctor  ^  would  let  liiiu  g\i. 
and  he  not  hurt.  He  went,  pushing  his  cart  before  him,  nor  did  he  tlumk 
the  policeman  who  had  pulled  him  out  from  his  dangerous  position,  iff 
the  "  fool  doctor  "  who  tried  to  make  a  patient  of  him. 

When  the  wounding  is  by  stabbing,  it  is  usually  instantly  fatal.  Thf 
shock  and  the  hemorrhage  both  bring  about  the  result.  But  the  sub 
may  be  by  a  small-pointed  instrument,  or  the  point  of  the  knife  may 
wound  the  museidar  tissue  of  the  heart  without  penetrating  the  cavities. 
In  such  case  death  may  be  deferred  for  some  days,  and  be  due  to  inflam- 
mation caused  by  the  woimd.  A  small  puncture  may  bleed  but  httle,  and 
only  as  the  contraction  of  the  heart  allows  the  museidar  fibers  to  come 
into  the  position  in  which  they  were  at  the  moment  the  stab  was  received. 
This  bleeding  may  continue  for  some  time  and  death  foUow. 

Gunshot  wounds  of  the  heart  are  almost  always  instantly  fatal  It  is 
not  the  invariable  rule,  for,  as  shown  by  the  Woods  case,  theinjured  man 
may  use  violent  muscular  action  even  when  a  bullet  of  large  size  hH' 
gone  through  the  heart,  and  live  three  days.  The  wound  in  this  ca* 
was  tlirough  the  right  auricle.  If  the  ventricles,  one  or  both,  are  jiene- 
trated,  it  would  be  more  probable  to  cause  death  sooner  tlian  where  an 
auricle  was  injured ;  but  the  fact  is  established  by  more  than  one  ca^e 
that  a  bullet  may  wound  the  heart  and  the  person  live  for  some  time, 
vanning  from  hours  to  days. 

\Vounds  of  the  Diaphragm. — When  these  are  from  gimshot  or  stabs, 
the  organs  lying  either  above  or  below  are  more  or  less  involved,  and 
death  is  due  to  the  injuries  beyond  the  diaphragm,  its  wound  being  com- 
paratively unimportant.  When,  however,  the  wounding  is  a  roptnre  of 
the  muscle  caused  by  contusions  or  falls,  the  condition  is  altered.  Htiv 
the  danger  is  from  the  complications  that  are  apt  to  take  place,  for  the 
torn  muscle  itself  bleeds  but  little,  and  with  as  perfect  rest  as  can  bf 
given  would  heal  readUy.  The  danger  comes  from  what  is  knovn  atf 
phrenic  hernia,  as  the  passage  through  the  opening  made  by  the  niptiiiv 
of  some  portion  of  the  abdominal  contents  is  termed,  and  as  the  wound 
heals  strangulation  may  supervene  and  be  the  cause  of  the  death,  evt^n 
though  over  a  year  has  elapsed  since  the  receipt  of  the  injur}*  whicli 
caused  the  niptiu*e.  The  history'  of  the  case  would  have  to  be  carefnllr 
gone  into  by  the  medical  examiner  before  he  could  grive  an  opinion  that 
the  hernia  was  due  to  the  injun^  under  investigation. 

Wounds  to  Abdominal  Walls. — Blows  struck  on  the  abdomen  do 
not  usually  show  ecchymosis.  While  the  yielding  character  of  the  ab- 
dominal walls  allows  of  their  escaping  a  good  deal  from  the  effects  of  a 
blow,  the  injury,  nevertheless,  may  be  most  serious,  for  this  very  yielding 
allows  the  force  of  the  blow  to  be  expended  on  the  deeper  tissnes  or 
the  contents  of  the  abdominal  ca\dty.  The  blow  may  be  followed  by 
peritonitis  or  by  rupture  of  liver,  spleen,  stomach,  or  intestines ;  or  ii 
may  be  instantly  fatal  ])y  shock,  the  concussion  being  to  the  solar  plexus. 
In  this  ease  no  tra^^e  post-mortem  woidd  be  found,  and  the  blow  ev» 
could  be  a  light  one.  Professor  T.  G.  Thomas,  of  New  York,  xiseA  to 
relate  a  case  Avhere,  in  coming  out  of  the  theater,  some  A'^oung  men  were 
indulging  in  rather  boisterous  play,  and  one  bendinganother  quicklT 
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over  hie  arm,  tapped  Mm  a  sharp  blow  with  the  disengaged  hand  on  the 
stretched  abdomen.  The  blow  alighted  over  the  solar  plexus,  and,  to  the 
horror  o(  him  striking,  his  friend  was  immediately  killed.  In  a  fight^  a 
blow  may  be  seen  struck  and  the  recipient  fall  dead.  If  the  medical  ex- 
aminer finds  notliing  on  holding  the  autopsy  to  cause  the  Budden  death, 
he  can  testify  that  a  shock  to  the  solar  plexus  will  cause  death,  and  the 
post-mortem  examination  give  no  evidence  to  support  or  disprove  the 
statement.  The  absolute  absence,  however,  of  any  other  reason  or  injury 
to  other  oi^ns  will  add  weight  to  his  testimony,  evidence  of  the  blow 
being  present 

Wounds  to  the  Uver. — The  liver,  by  its  position  and  structure,  is 
peculiarly  liable  to  suffer  rupture  from  violence  done  to  the  abdomen. 
Or,  like  all  the  other  or- 
gans, it  ni^  be  injured 
by  a  fall.  The  contusion 
cansing  the  rupture  may  not 
give  external  evidence  of  its 
infliction,  and  the  patient 
after  receiving  the  blow  is 
able  to  walk  and  may  com- 
plain of  only  pain  and  weak- 
ness. This  condition  is,  how- 
ever, only  found  when  the 
rupture  does  not  involve  the 
large  vessels,  for  if  the  vena 
cava  is  also  torn,  death  is  al- 
most immediate.  The  nipt-  lobi^^SltSr  ""b 
nre  of  the  liver  itself  does    !i  ion«itudin»i  flynre 

,  ,  1      J,  .J,,        ji      ■!    ji  1        tOB  duct:  9,  Inferior  voim  atrn: 

not  bleed  rapidly,  death  fol-      tmuTene  flwnre.    (After  Tarlor. 

lowing  the  injury  in  from 
one  to  two  days,  or  it  may  be  earlier.  Cases  are  reported  where  the 
patient  has  lived  longer,  but  the  general  rule  is  that  death  takes  place 
within  about  forty-eight  hours. 

The  liver  may  be  involved  in  other  wounds,  such  as  a  stab  either  from 
above  or  below.  If  death  is  from  the  wound  to  the  liver,  and  its  large 
blood-vessels  are  not  involved  in  the  cutting,  it  follows  much  the  same 
«ourse  as  in  rupture. 

In  the  case  of  Mr.  Hadley,  the  stab  did  not  involve  the  liver,  but  the 
sharp  end  of  the  cartilage  of  the  rib,  becoming  depressed  and  eroded  by 
the  action  of  the  suppuration,  caused  the  lesion  of  the  liver,  and  the  in- 
flammation was  only  prevented  from  infecting  the  peritoneal  eavity  by 
the  adhesions  which  had  formed  between  the  fiver  and  parietes. 

It  has  been  seen  in  two  cases  quoted  that  gimshot  woundB  of  the  liver 
apparently  had  but  small  effect  upon  the  wounded,  and  in  neither  case 
was  the  evidence  post-mortem  that  death  was  due  to  the  hepatic  injuries. 
In  both  cases  the  wound  was  by  pistol-ball,  and  in  the  case  of  Hess  the 
man  did  not  bve  long  enough  for  any  inflammation  to  start  in  the  liver 
as  the  resist  of  the  bullet's  passage.  In  the  case  of  Woods,  while  he  lived 
three  days  after  the  shooting,  the  hepatic  wound  showed  merely  the  red 
Hue  of  the  ball's  track,  and  union  was  taking  place.  There  was  no  evi- 
dence of  l>leeding  having  followed  the  bullet.  Naturally,  if  a  lacerating 
Ifunshot  wound,  such  ns  wivnld  be  made  by  a  shotgun,  was  inflicted  in 
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the  liver,  it  would  be  fatal,  and  probably  immediately  so ;  but  heiv  tli- 
shock  would  be  much  greater  than  from  a  sin^^le  ball,  and  this  m\\;z'. 
have  to  do  with  the  death  before  the  wounding  of  the  liver  would  hnv- 
time  to  exert  much  influence.  Again,  such  a  wound  would  eau>p  iin-L 
greater  henion-hage  than  a  pistol-buUet,  and  death  might  be  due  to  tlii* 

The  spleen  may  be  (considered  in  the  same  nvay  the  liver  has  l)t^n,  ai 
affected  by  the  same  chuss  of  injuries,  and  causing  death  in  tht*  sam- 
manner.  Both  glands  are  so  near  alike  in  general  character  jis  r^^rirti^ 
injuries,  that  the  description  of  wounds  to  one  is  equally  apphcal*!*-  !•• 
wounds  of  the  other. 

Wounds  to  Kidneys. — C-oncussion  may  rupture  these  organs  HtL^r 
to  such  an  extent  as  to  cause  a  fatiil  result,  or  slighter  injuries  t^uMit^. 
from  wliicli  recovery  tiUces  place.  In  1889  a  horse-car  driver  was  vi*!- 
lently  thrown  from  his  car  by  collision  with  a  railroad  engine.  Ht-  wa'i 
dazed  by  the  fall,  but  af tt»r  coming  to  his  senses  got  on  to  another  liors^*- 
car,  went  to  his  doctor's,  walking  a  block  after  leaving  the  car,  then  wrLi 
back  in  the  same  wziy  to  near  the  place  where  the  accident  occunviL  icd 
again  leaving  the  car,  walked  to  his  home,  about  three  blocks  distaut,  and 
went  to  bed.  He  was  assisted  by  two  men  when  widking.  That  nidit 
and  for  three  days  afterward  he  passed  bloody  urine.  After  that  tiiLc 
the  blood  gradually  disappeared  until  it  was  entirely  gong,  about  a  werk 
or  ten  days  after  the  injury.  There  was  undoubted  ruptiu^  of  a  kiilufV 
in  this  case,  for  there  was  no  injury  to  the  bladder,  no  wounding  vhik 
woidd  cause  bleedhig,  and  in  no  other  way  coidd  the  blood  in  tli»*  uriiir 
be  accounted  for.  And  yet  even  with  this  ruptured  kidney  the  niiUi 
walked  some  distance.  Cases  are  reported  where  persons  suffering  fn»m 
ruptures  which  eventually  caused  death  walked  after  the  receipt  of  th- 
injur}'^,  and  gave  at  first  no  symptoms  of  such  serious  woimding. 

Wounds  of  the  Stomach  and  Intestines. — These  organs  may  In- 
ruptured  from  external  violence  in  the  same  way  as  the  foregoiiij:, 
although  ruptures  from  disease,  from  ulcers  wliich  have  existeil  M»mr 
time,  are  more  common.  The  injuiy  is  one  generally  quickly  fatal,  and 
is  characterized  by  shock  and  pain.  The  contents  of  the  visiH-ra  t^-aj^ 
into  the  peritoneal  cavity,  but  usually  there  is  little  heniorrhagt*  iinlt>> 
the  rupture  has  involved  a  vessel.  When  the  rupturt*  is  from  <li!i**a>^. 
the  mi(»roscope  would  aid  in  detennining  the  fact,  as  it  would  show  on 
some  part  of  the  r(»nt  the  presence  of  the  ulcer.  And  iHiless  the  bi»dy 
was  fouiKl  dead,  or  under  such  (»ii*cumstances  as  to  cause  doubt  of  t1;»* 
mann(»r  of  the  death,  the  history  of  the  case  would  answer  the  questi«m 
of  criminal  interference. 

Stab-wounds  have  the  siune  effect  as  ruptured  ones,  with  the  a«ldrd 
injury  of  the  entering  wound  through  the  parietes.  Death  in  such  iib*^ 
may  i)e  due  U>  the  shock  and  escape  of  the  contents,  or  to  these  (MniHiit^l 
witli  l)l(»eding.  Even  though  a  sc^rious  rupture  may  be  prestMit  in  tk-' 
stomach,  the  jKitient  may  walk  some  distance  and  fatal  collapse  not  ru>u? 
for  sonic  lionrs.  This  is  also  tnie  of  ruptures  of  the  intestines,  I  am 
indebt(*(l  to  Dr.  W.  (1.  MacDonald,  of  Albany,  for  the  following  case:  In 
1898  a  man  of  tliirty-six  years  of  age,  strong  and  well,  weighing  aI»oui 
one  hundred  and  forty  pounds,  a  junk-dealer  by  occupation,  enjjag^l 
one  Sunday  morning  in  a  wrestling  })out  with  a  friend  who  was  a  heavit-r 
man  than  himself,  one  weighing  alxmt  two  hundred  pounds.  Thev  U5rti 
what  is  ctdled  the  "  back  hold/'  that  is,  each  put  his  amis  around  the 
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other,  the  hands  being  clasped  behind  the  adversary's  back,  and  then 
each  endeavored  to  throw  the  other  by  sudden  side  wrenches.  While 
struggling  and  tugging  the  lighter  of  the  two  said,  "  Let  go,  I  am  hurt/' 
He  complained  of  pain  in  his  right  side,  and  sat  down  for  a  httle  while 
on  a  bench  in  his  shop,  where  the  wrestling  took  place.  The  pain  did 
not  lessen  for  some  few  minutes.  Then,  feeling  a  little  easier,  he  startiHl 
for  his  home,  walking  four  blocks  to  the  electiic  cars,  in  which  he  rode 
about  half  a  mile,  and  then  walked  a  block  and  a  half  to  his  home.  The 
doctor  was  sent  for,  but  did  not  see  the  patient  until  six  o'clock  in  tlie 
evening,  some  three  or  four  hours  after  the  wrestling.  Wlien  the  physi- 
cian arrived  the  man  was  sitting  up.  His  pulse  was  fifty-four  per  min- 
ute, but  no  rise  in  temperature.  Considering  he  had  to  deal  with  mus- 
cular strain,  the  doctor  ordered  morphine  and  hot-packs.  Between  two 
and  three  o'clock  Monday  morning  the  patient  vomited,  but  no  alarm 
was  felt  by  the  family  until  near  seven  o'clock,  when  symptoms  of  col- 
lapse api)eared.  The  doctor  was  summoned,  and  in  company  with  Dr. 
MacDonald,  who  had  been  called  for  consultation,  he  reached  the  house 
at  nine,  to  find  the  patient  was  dead. 

The  autopsy  showed  no  external  lesion  of  any  kind.  All  tlie  organs 
were  healthy,  and  no  signs  of  disease  were  found.  On  opening  the 
abdomen,  extravasation  of  faeces  stained  with  blood  was  found  in  the 
peritoneal  cavity.  No  clots  were  seen.  The  whole  peritoneum  was 
congested,  and  fresldy  effused  lymph  was  present.  The  intestines  were 
matted  together.  The  effusion  was  like  that  of  hemorrhagic  peritonitis. 
Fifteen  inches  above  the  ileo-csBcal  valve,  in  the  wall  of  the  ileum,  was  a 
rupture  five  eighths  of  an  inch  long  by  three  eighths  wide,  the  long 
diameter  being  transverse  to  the  gut.  About  one  and  a  half  inches  below 
the  rupture,  nearer  the  caput  coli,  was  an  ecchymosis  in  the  intestinal 
-wall  the  size  of  a  twenty-five  cent  piece.  This  ecchymotic  effusion  was 
in  the  muscular  layer,  and  section  showed  it  to  be  a  fresh  bruise.  The 
intestines  were  w^ry  fiUl  of  faeces.  Cai'cful  examination  of  the  rupture 
showed  no  sign  of  infiammatory  process  around  the  edge  of  the  rupture, 
and  nowhere  in  the  intestinal  track  was  thei*e  any  point  where  an  ulc^r 
was  beginning  or  had  been. 

The  position  of  the  rupture,  the  history  of  the  case,  and  the  fact  that 
sohtary  ulcers  of  the  small  intestines  do  not  occur,  shows  this  case  to 
have  been  a  rupture  from  exertion,  and,  it  may  be,  aided  by  strong  press- 
ure from  the  outside,  for  in  the  position  the  anns  of  the  two  men  were  in 
while  A^Tcstling,  the  forearm  of  his  ailvei*sary  would  compress  the  abdom- 
inal parietes  just  about  opposite  the  position  of  this  rupture.  And  this 
outside  pressure  would  not  be  light,  but  at  the  same  time  it  would  not  be 
like  the  force  of  a  blow,  Jis  it  would  be  a  squeeze  or  hug.  Taking  into 
consideration  the  full  condition  of  the  intestines,  the  pi'essure  exerted 
from  within  by  the  diajJinigm  and  from  without  ])y  the  arm  of  his  ad- 
versary', the  nipture  was  (dearly  due  to  the  straining,  and  took  place  at 
the  moment  he  called  out,  **  Let  me  go,  I  am  hurt.''  And  notwithstanding 
the  pain  and  the  shock  to  tlieperitoneimi  of  intestinal  contents  being  poured 
out  into  it,  the  man  walkeil  five  and  a  half  blocks,  rode  in  a  street-car 
half  a  mile,  sat  up  for  an  hour  or  more  before  the  doctor  saw  him,  and  gave 
no  symptom  of  ])eing  mortally  hurt  until  two  hours  before  his  death. 

On  July  10, 1878,  with  suicidal  intent,  T.  B.,  a  prisoner  in  the  Albany 
County  Penitentiary,  infiicted  wounds  upon  himself  with  a  knife  he  had 
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made  out  of  the  steel  of  a  woman's  gaiter,  the  blade  being  three  eigiitb 
of  an  inch  wide,  two  long,  thick,  pointed,  and  i«rell  ground.  The  cjb^ 
was  reported  by  Dr.  Samuel  B.  Ward,  of  Albany,  who  saw  the  iiatit-n: 
with  the  penitentiary  physician.  Dr.  H.  R.  Haskins.  The  man  was  sen- 
ing  a  thirty  years'  sentence  for  counterfeiting:,  and  at  the  time  he  at- 
tempted  self-destruction  was  undoubtedly  suffering  from  mental  alien*- 
tion.  He  did  the  cutting  at  night  in  his  cell,  and  was  not  found  imrO 
the  morning.  The  doctor  was  sent  for,  and  found  the  man  exsangroinatf^ 
with  no  pulse  at  the  left  wrist  and  very  little  at  the  right.  B.  bul  madt 
an  attempt  to  sever  the  right  carotid,  had  eiit  his  abdomen  and  the  kft 
brachial  about  an  inch  above  the  elbow.  The  doctor  found  a  woimd  oor 
and  a  quarter  inches  long  over  the  left  brachial,  but  the  artery  was  int 
in  sight ;  a  wound  in  the  abdominal  parietes  which  extended  for  sevtu 
inches,  beginning  a  little  to  the  left  of  the  umbiheus  and  ending  at  thf 
ensif  orm  cartilage,  through  which  protruded  the  stomach,  large  and  smill 
intestines,  with  omentum,  gashed  in  several  places,  and  fecal  matter  wte 
on  the  skin,  the  viscera  having  been  fui-ther  cut  after  protrusion.  Tb* 
intestines  were  cold  and  dr}',  somewhat  adherent,  and  had  fuzz  fnim  tk 
blanket  which  lay  over  the  man  sticking  to  them.  Being  apparently 
moribund,  the  parts  were  merely  wiped  Ary  with  the  handkerchief,  aihi 
after  an  hour  returned  to  the  abdominal  cavity',  immediate  efforts  at  rt- 
duction  being  prevented  by  severe  hiccough  and  pain.  The  wound  «» 
closed  by  eight  stitches,  not  through  the  peritoneum,  and  broad  hands  (if 
adhesive  plaster  were  passed  around  the  trunk.  The  woimds  in  the  neii 
and  arm,  bleeding  ha\'ing  ceased,  were  brought  together  with  plaster 
only.  The  man  was  kept  imder  the  influence  of  morphine,  and  after 
forty-eight  hours  was  removed  from  his  cell  to  the  prison  hospital  F«r 
four  days  he  did  not  raise  his  head  or  move  hand  or  foot.  At  the  end  4 
that  time  the  stitches  were  removed,  the  wounds  ha^dng  nearly  healed  by 
first  intention,  about  an  inch  of  the  abdominal  wound  being  still  npdi 
at  top,  but  healed  at  the  bottom.  The  pulse  -was  always  below  a  hnn- 
dred,  and  the  temperature  never  notably  increased.  Morphine  was  dis- 
continued on  the  eleventh  day,  and  the  bowels  moved  voluntarily  on  the 
fourteenth  day  after  the  wounding.  Dr.  Ward  states  that  by  the  27th  of 
the  month  a  firm  cylindrical  mass  could  be  felt  where  the  left  brachial 
was  wounded,  with  pulsation  in  the  arterj'  two  inches  above  and  also  ai 
the  left  radial,  as  collateral  circulation  had  been  established.  The  pris- 
oner was  returned  to  duty  November  1st. 

About  a  year  after  this  attempt  B.  made  another,  this  time  by  enttinp 
his  throat.  Dr.  A.  Vander  Veer,  of  Albany,  saw  him,  in  consultation 
with  the  prison  physician,  Dr.  W.  H.  Murray,  and  reported  that  the  cutting 
had  been  done  with  very  much  the  same  sort  of  kmf  e  as  was  used  in  th^ 
first  instance.  This  time,  however,  two  knives  were  used,  one  in  eatb 
hand,  and  the  cutting  done  both  ways.  The  trachea  was  complrtdy 
severed,  the  oesoj)hagiis  cut  into,  and  severe  hemorrhage  was  prta»-ni 
from  both  suj)erior  thyroids,  which  the  doctor  Ugated.  The  wound  ia 
the  oesophaofus  was  (dosed  with  fine  silk  stitches,  that  of  the  trachea  tnth 
silver  wire,  the  external  wound  carefully  adapted,  and  good  drainage 
secm*ed.  B.  again  recovered,  and  recovered  not  only  from  his  wonndi 
but  also  his  mental  balance.  He  was  pardoned  by  President  Clev^^land 
in  1887,  and  at  that  time  was  in  excellent  health,  his  former  wound* 
giving  him  no  trouble  whatever. 
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This  case  is  truly  remarkable,  and  shows  what  a  human  being  can 
stand  without  loss  of  life.  It  is,  however,  more  than  probable  that  it  is 
one  of  those  cases  where  "  the  exception  proves  the  rule,"  for  the  injuries 
inflicted  in  either  case  would  ninety-nine  times  out  of  a  hundred  be  fatal. 
Still,  it  is  just  such  cases  that  are  most  useful  to  the  medical  jurist,  for  he 
has  to  give  opinions  upon  not  only  how  wounds  cause  death,  but  whether 
they  are  the  only  and  absolute  cause ;  and  cases  like  the  above  impress 
caution  and  the  greatest  of  care  in  the  post-mortem  examination  to  see 
that  nothing  escapes  notice  which  could  in  any  way,  even  the  slightest, 
liave  an  effect  upon  the  vital  forces. 

The  injuries  done  the  intestines  were  done  after  they  had  come  out 
of  the  body.  No  mention  is  made  of  their  extent,  or  whether  any  attempt 
was  made  to  dose  their  wounds.  The  man  was  so  nearly  dead  and  the 
wounding  was  so  extensive  that  at  the  ^ 

time  he  was  seen  the  doctor  considered 
there  was  no  possible  chance  of  his  liv- 
ing, and  it  was  only  a  question  of  time 
when  he  would  die.  l4-ecautions  were 
not  taken,  therefore,  as  to  cleansing  the 
intestines :  these  were  merely  wiped  dry 
uid  returned  to  the  cavity. 

To  compare  this  with  the  case  of  Dr. 
HacDonald's  is  to  call  attention  to  the 
great  distance  which  lies  between  the 
cause  of  death  in  one  man  and  the  vital- 
ity and  power  of  resistance  to  injuries  in 
another. 

O-unshot  wounds  of  the  intestines  are 
usually  fatal.  Where  the  wounding  in- 
volves the  abdominal  walls  alone  wiuiout 
puncture,  if  there  is  but  little  laceration 
no  marked  trouble  may  be  expected ;  but 
if  much  loss  of  substance  follow  the  in- 
jury, hernia  may  be  a  sequence,  the  cica-  ' 
trix  not  being  strong  enough  to  control 
the  viscera  From  penetrating  wounds 
the  danger  is  hemorrhage,  with  escape  of 
the  intestinal  contents,  as  in  the  case  of 
Bedell,  shot  by  Hess.  If  the  large  blood- 
vessels are  cut  by  the  ball,  death  would 
be  rapid,  and  the  bullet  may  lodge  in  the 
spinal  column  in  such  way  as  to  cause  in-  e.S5dUo~Sd  "f°SSniKlifI?V'K?K 
jury  to  the  cord  and  paralysis  of  all  below    Su^^'^^^^u^  '-'^"n^^'  ''  n^- 

the  point  of  its  contact.   Balls  have  lodged    form'a- — j----'-: .' -' 

in  the  abdominal  cavity  and  the  patient 
recovered  without  any  had  effects.  When 
the  bullet  jiasses  in  and  out,  traversing  the  large  intestine,  a  false  anus  may 
result.  Lieutenant  Borie,  of  the  navy,  was  severely  wounded  at  the  at- 
tack on  Fort  Fisher  during  the  War  of  tiie  Rebellion.  The  ball  traversed 
the  left  side  of  the  abdomen,  cutting  the  descending  colon.  For  three 
months  and  over  he  passed  the  feeces  through  the  wound.  Eventually 
recovering,  he  returned  to  duty.    Id  December,  1867, 1  was  returning 
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from  Rio  de  Janeiro,  and  on  the  same  ship  Liieutenant  Borie  took  j»a.<i.>Atv. 
^oin^  home  on  sick  leave.  lie  had  been  attached  to  the  Simtli  Atln^ry 
wiuadron,  })iit  eould  not  stand  the  effects  of  the  hot  weather,  it  s^iiiiii i-iv 
uffectin»r  his  old  wound,  causing  paroxysms  of  pain  which  reudt'n-d  Lmi 
unfit  for  duty.  His  state-room  ]»eing  next  to  mine,  I  had  fidl  rhau.t- ?.. 
observe  his  condition,  and  noticed  how  he  suffered  whenever  the  Lwit  \v.- 
encased.  As  soon  as  we  ran  into  cooler  latitudes  his  condition  iDi|irt»vri'. 
He  stated  that  this  had  happened  ever  siiK-e  his  ivcover^*.  and  wLiL-  li. 
felt  no  inconvenience  from  his  wound  wlieii  in  eold  climntt-s,  as  s«u'n:j* 
he  was  exposed  to  constant  and  hij?h  temiK»ratinvs  the  j »ai us  t-anifii.. 
rendering:  him  weak  and  absolutelv  unable  to  stand  or  walk. 

Shot  wounds  of  the  smaller  intestines  ai-e  much  more  dangeroTi>  iLai: 
those  of  the  large,  and  the  injuiy  to  the  cohm  is  less  dangei-ous  wLt-iv  !t 
is  to  the  descending  than  to  the  ti'ansvei'se  or  asc^ending  fK)r1i<»iis.  In 
the  Medical  ami  Surgical  History  of  the  War  of  the  RrMUvh  \m 
five  cai<es  of  bullet  wounds  to  the  smtUl  intestines  are  rejwrteti  as  harajf 
recovered,  and  these  are  given  Arith  caution  as  to  the  fact  that  thf  iiitrs- 
tines  had  really  been  implicated  in  the  wounding.  The  medical  examinrr 
can,  therefore,  in  making  his  statement  as  to  the  danger  to  life  of  a  j»tn- 
etrating  gunshot  wound  of  the  abdominal  caA'ity,  gauge  somewhat  the 
amount  of  djuiger  by  the  probable  course  of  the  bjdl,  and  by  knoviLs: 
also  the  character  of  the  weap<jn  which  fired  the  bnllet. 

Wounds  of  the  Bladder. — This  Adscus  may  l)e  injured  in  the  sam? 
way  as  others,  by  blows,  falls,  incised  or  gunshot  wonnds.  WTit-n  tlif 
rupture  is  due  to  a  blow,  kick,  or  other  contusion,  it  is  nsiiaUy  fatal  frfm 
l)eritonitis  foUowing  the  escape  of  the  urine.  These  nij^tim^.  fr'in 
whatever  cause,  are  most  dangerous  wounds,  and  the  prognosis  is  ntirv 
sai'ily  unfavorable.  If  the  extravasation  does  not  pass  into  the  perit«^!]^al 
cavity,  the  chance  of  recoveiy  is  greater  than  in  the  eontraiy  ca.st*,  for 
the  absi'css  conscnpient  upon  the  presence  of  tJie  urine  in  the  tissues  may 
l)e  relieved  by  surgical  intei'fei'ence.  Shoidd  the  diag7ic»sis  of  ruptun: 
be  VLMX^i^  and  of  effusion  of  urine  into  the  peritoneum,  early  laj)an»toiny 
might  increase  the  chance  of  recover}'  and  certainly  would  be  jujitifiMi 
for  that  the  ni])tiu'e  would  close  spontaneously  or  that  ][>eritonitis  would 
not  be  excited  by  the  escaping  mine  ai'c  matters  too  eonj<*ctund  to  ri'lv 
on,  and  surgical  aid  should  be  rendered,  even  tlioligh  it  cany  with  it  an 
clement  of  danger  from  the  operation.  Wliile  this  is  what  the  snnri^"«n 
is  called  on  to  d<»,  it  may  matcnally  affect  the  ease  in  court  should  the 
rupture  be  duc^  to  criminal  violence,  for  the  defense  wt>uld  justly  fpif^tion 
whether  the*  death  of  the  ])atient  was  not  due  to  tlie  ojK^ration  and  inflam- 
mation following  it,  rather  than  to  the  nipture  wliose  production  was 
cl)arg<^d  to  the  prisont^r.  The  surgeon,  of  course,  cannot  hesitate,  hi* 
duty  iH'ing  to  save  life  if  })()ssible:  and  the  operation  giving  a  chaD<^ 
gn^atcr  to  the  patient  than  the  almost  positive  condition  which  would 
follow  till*  ni})ture,  he  shoidd  give  the  jmtient  the  benefit  of  that  chamr. 

Kupture  takes  place  when  the  bladder  is  more  or  less  distended  and 
when  it  is  the  r(\*5Tdt  of  ]»lows  no  mark  of  injurj-  or  eechjTiiosis  roayl* 
apparent.  This  is  for  the  same  reason  as  was  noted  whei^  other  viieni 
suffer  rupture  from  contusicm,  the  yielding  parietes  allowing  the  fon^  to 
pass  on  inward.  Bullet  wounds  are  not  as  dangerous  as  incised  or  ruT<- 
ured  ones,  and  a  fatal  issue  may  not  follow  them  by  peritonitis  until  tw 
wounds  in  the  AvaUs  of  the  bladder  slough.     Out  of  one  hundred  and 
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eighty-three  cases  reported  during  the  Civil  War,  eighty-seven  cases  of 
recovery  took  place,  and  no  cases  of  rupture  from  blows  or  violence  were 
reported  at  all.  While  the  pain  caused  by  all  wounds  of  the  bladder  is 
severe,  and  in  case  of  nipture  with  extravasation  of  urine  the  pei'son  ex- 
j)erien(?es  a  sinking  feeling,  movements  are  not  incompatible  ^vith  the 
injur\',  and  the  wounded  man  may  walk  after  itjs  receipt.  Tliis  fact  pre- 
vents the  defense  from  claiming  absolute  inability  of  motion  on  the  part 
of  the  assailed  as  a  proof  that  the  rupture  did  not  follow  the  assault. 

Wounds  of  the  Genitals. — In  homicidal  wounding  by  men,  the  gen- 
itals are  not  often  if  ever  attacked,  for  the  object  of  the  assailant  is  easier 
gained  by  jissaulting  other  parts.  Accidental  wounding  from  bullets,  or 
even  criminal  wounding  where  the  aim  of  the  offender  is  poor,  may  take 
place.  Ki(?ks  or  blows,  also,  are  rtjported  as  affecting  these  parts,  but 
the  genei*ality  of  cases  are  in  women.  A  severe  blow  on  the  vulva  may 
cause  laceration  so  sharply  defined  as  to  appear  like  an  incised  wound, 
and  the  danger  is  from  hemon'hage,  the  part«  being  so  very  vascular. 
Unless  in  the  insane,  incised  wounds  of  the  genitals  are  indicative  of 
homicidal  intent,  for  accidental  cutting  is  most  rare,  and  the  fact  of  a 
clean  cut  being  found  in  the  labia  would  be  sufficient  to  arouse  suspicion 
of  an  assault.  Contusions  or  cuts  made  after  death  woidd  be  known  by 
the  fact  of  bleeding  not  having  followed  their  inflicticm,  for  the  autopsy 
would  show  the  effect  of  profuse  hemorrhage  of  other  organs,  and  this 
condition  woidd  not  be  present  if  the  laceration  was  made  after  death. 
A  year  or  two  since,  in  New  Hampshire,  a  man  named  Almy  killed  a 
frirl  by  putting  the  muzzle  of  a  pistol  into  the  vagina  and  firing  a  shot. 
He  was  seen  to  commit  the  deed,  and  the  post-mortem  examination  con- 
firmed the  statement  of  the  witnesses.  He  was  convicted  and  executed. 
Here  was  a  wounding  of  the  genitals,  but  death  was  not  due  to  it,  for 
the  ball  penetrated  further  and  caused  immediate  deatli  by  wounding  the 
more  \4tal  organs. 

Wounds  may  take  place  in  this  region  by  falls,  but  they  are  compar- 
atively rare.  The  most  frequent  form  of  wound  the  medicid  jurist  would 
meet  with  woidd  be  contusions  and  lacerations  from  kicks,  and  the  evi- 
dence presented  by  the  injury'  would  decide  against  the  i)robability  of  a 
fall  being  the  author  of  it. 

The  uterus  may  also  be  wounded,  and  the  injury  prove  fatal.  The 
wounds  produced  by  those  performing  criminal  abortions  have  been 
fully  treated  in  another  portion  of  this  work,  and  will,  therefore,  not  be 
referred  to  further.  Blows  and  kicks  or  falls  on  tiie  gravid  uterus  may 
cause  rupture,  and  the  escaj)e  of  the  foetus  into  the  abdominal  cavity. 
Death  here  would  probably  be  due  to  the  shock  and  hemon*hage,  the 
autopsy  revealing  the  condition.  External  marks  may  be  absent,  as  is 
general  in  all  this  character  of  injuries,  but  the  uterine  walls  may  show 
ecchymosis  in  the  same  way  the  intestine  did  in  the  case  reported  by  Dr. 
MacDonald. 

The  Relation  of  the  Medical  Witness  in  Matters  other  than 
Wounds. — It  is  contended  by  some  that  the  medical  man  employed  in  a 
legal  case  should  in  no  way  take  into  consideration  the  bearing  of  any 
facts  other  than  those  purely  pertaining  to  medical  questions.  I  cannot 
agree  to  this  view,  for  it  is  considered  much  would  be  lost  which  would 
be  of  great  value  to  the  proper  administration  of  justice,  if  it  was  en- 
forced.   The  doctor  is  more  than  a  mere  witness,  for  while  he  is  called 
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as  an  expert  on  those  subjects  upon  which  he  is  suppK)sed  to  have  s|»^iial 
knowledge,  knowledge  not  possessed  by  laymen,  and  in  this  is  au  exi»rft, 
experience  shows  he  is  more,  for  he  is  virtually  the  meilical  eouns«?L  Aiid 
it  is  no  improper  procedure  for  him  to  act  in  that  capacity,  for  while  L- 
takes  no  part  in  the  actual  trial,  in  the  examining*  and  crotftf-questioniiij: 
of  the  witnesses,  and  further  has  nothing:  to  do  with  sa^'ing  what  wuiv 
shall  ))e  followed  in  the  management  of  the  case,  he  must,  in  the  ven- 
natui*e  of  things,  counsel  the  lawyers  liow  certain  fact«  are  the  IfadiD? 
ones  in  the  medical  phase  of  the  case,  and  why  they  are  so.  Before  Vrm? 
able  to  act  in  this  way,  one  in  which  thei-e  is  not  only  no  iinpn>priftT 
but  also  in  which  his  absolute  impartiality  as  an  expert  is  not  i-alJed  in 
question,  he  must  prepare  himself  to  give  an  opinion  which,  to  his  miini 
covers  every  medical  feature,  and  to  do  this  he  must,  or  at  least  shoulfL 
understand  aU  the  circumstances  connected  with  the  crime,  that  the  W- 
ing  they  have  on  the  relations  of  the  autopsy  and  the  evidence  of  tk 
wounds  may  be  fuUy  and  justly  weighed. 

I  liave  made  it  a  rule  to  always  investigate,  personally,  if  it  is  poss- 
ble,  the  place  where  the  crime  was  committed.  In  the  Mechanicsvillr 
case  this  led  to  finding  another  weapon  than  the  one  supposed,  for  the 
height  of  the  ceiling  prevented  sufficient  power  being  given  to  the  piece 
of  board  claimed  as  the  weapon,  the  assailed  standing  at  the  time  of  the 
attack.  In  the  Woods  case  examination  of  the  house  resulted  in  finding 
a  buUet  in  a  window-sill,  which  further  confirmed  the  evidence  of  the 
wounds,  and  proved  the  prisoner's  statement  to  have  l>een  true.  While 
it  is  not  necessary  before  holding  the  autopsy  to  examine  the  rf*  ^jrfff. 
after  full  and  careful  study  of  the  body  every  item  known  to  the  attorney 
is  of  importance,  and  becomes  more  or  less  an  aid  to  the  forming  of  a 
true  and  just  opinion  of  how  the  death  was  e^iused.  The  reason  of  the 
death  is  found  in  the  post-moi-tem,  generally  speaking,  or  no  cau^  may 
be  revealed,  in  which  case  it  is  all  the  more  important  for  the  medical 
witness  to  hear  all  the  circumstances  known.  In  making  a  diagnogs  \A 
a  case  in  private  practice,  the  doctor  asks  many  queptions  which  appear 
to  those  healing  not  only  unnecessary  but  at  times  even  imj^ertinent. 
The  family  histor}'  is  gone  into  as  far  back  as  it  can  be  traced.  To? 
condition  of  collateral  branches  is  asked  about.  The  histor}'  of  ibe 
patient  himself  is  sought  from  the  time  he  was  in  j>etticoats  until  the 
present,  and  then  is  added  to  the  knowledge  thus  gained  of  hereditary 
influences  or  habits  of  life,  the  physical  examination  of  the  psuient  anii 
the  further  inspection  of  the  excreta.  1  believe  it  is  just  a^  oblijratorr 
upon  the  medical  witness  to  study  the  legal  case  he  is  c^illfd  to  act  in  as 
carefully  and  fully  before  he  gives  his  opinion  as  it  is  for  liim  Xo  do  the 
same  in  tlie  pui'suit  of  his  private  business. 

The  theoiy  of  the  defimse  in  the  Hess  case  was  self-defense.  Ano 
the  evidence  of  the  autopsy  as  detailed  by  Dr.  Beach  woidd  not  W  in- 
consistent with  the  theory  if  the  statements  further  made  were  eiae'u 
viz.,  that  the  shot  was  fired  as  Bedell  broke  from  the  men  who  were  trr- 
ing  to  hold  him ;  for  the  line  of  the  bullet  as  it  traveled  from  the  wound 
of  entrance  to  the  j)soas  nmscle  was  such  as  would  be  made,  and  eooU 
probably  only  be  made,  the  relative  positions  of  both  the  assailant  and 
assailed  being  taken  into  consideration,  with  the  body  bent  fonrarf. 
This  is  a  fact  for  the  medical  witness  to  call  attention  to,  for  his  speriil 
knowledge  of  the  relation  of  the  parts  wounded  in  the  normal  poeitioo 
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when  the  body  is  erectj  and  the  changes  assumed  bv  them  when  other 
forces,  such  as  the  pressure  of  the  diaphragm  and  of  the  abdominal  mus- 
cles, are  exerted,  would  show  to  him  clearly  the  position  in  which  the 
man  was  when  he  was  wounded,  and  thus  the  district  attorney  could  be 
thoroughly  informed  of  the  entire  bearing  the  evidence  of  the  autopsy 
would  have  upon  the  case.  Without  the  aid  of  the  knowledge  of  the 
struggle,  the  medical  examiner  coidd  only  say  the  wound  undoubtedly 
was  received  when  the  body  was  stooping,  and  he  might  or  might  not 
add,  in  violent  muscular  action. 

The  medical  witness  must  of  course  be  prepared  to  adduce  the  method 
of  the  crime  from  the  e\4dence  of  the  body  alone,  but  while  this  could  be 
the  case  and  be  done  with  reasonable  certainty,  doubt  may  be  cleared  and 
conjecture  changed  into  fact  if  more  understanding  be  had  of  the  cir- 
cumstances surrounding  the  crime.  Woods  had  two  other  wounds  besides 
the  one  which  entered  the  chest  and  proved  fatal.  Both  of  these  wounds 
were  gunshot,  both  were  from  behind  forward,  but  whether  they  were 
made  by  one  shot  or  two  was  at  the  time  of  the  autopsy  undecided.  The 
doctor  engaged  by  the  defense  was  present  at  the  post-mortem  examina- 
tion. Together  we  discussed  the  evidence  of  these  two  wounds,  and  de- 
cided that  they  could  have  been  made  by  one  ball  or  by  separate  shots,  for 
the  right  arm  by  being  drawn  backward,  the  forearm  being  flexed,  could 
be  brought  into  a  position  which  would  allow  of  a  probe  being  passed 
through  the  wound  in  the  arm  and  then  to  the  grazing  one  in  the  side. 
Examination  of  the  house  showed,  however,  this  bullet  in  the  window-sill. 
If  there  were  only  two  shots  fired,  this  could  not  have  been  the  bullet 
which  made  these  slight  wounds,  for  in  no  way  could  a  man  be  placed  for 
the  ball  to  act  on  both  arm  and  side  and  have  it  fired  from  the  part  of  the 
room  which  Briggs  stood  in.  If,  however,  it  had  made  the  wound  in  the 
arm,  then  it  could  be,  for  if  the  arm  was  wounded  independently  of  the 
side,  this  shot  could  easily  have  made  that  particular  wound.  The  direc- 
tion of  the  bullet  as  given  by  its  position  in  the  window-sill  was  proof  of 
its  having  been  fired  from  where  Briggs  claimed  he  stood.  And  while 
the  two  lesser  wounds  could  have  been  made  by  one  ball,  if  it  so  happened 
that  the  arm  was  placed  in  a  certain  position,  it  was  not  a  position  the  arm 
would  natiurally  assume  in  one  running,  while  if  the  ball  found  in  the 
window  did  this  wounding,  the  arm  would  be  in  precisely  the  extended 
position  natural  in  one  suddenly  startled  and  who  was  fleeing  for  his  life. 
Careful  inquiry  ascertained  the  fact  that  three  shots  had  been  filled.  The 
autopsy,  without  endeavoring  to  place  the  limb  in  any  particular  position, 
gave  the  evidence  that  three  shots  had  taken  effect.  Had  the  fact  of 
three  discharges  not  been  known,  the  medical  witnesses  might  have 
differed  on  how  the  wounds  of  arm  and  side  were  made,  and  the  medical 
testimony  been  weakened  by  just  so  much  in  the  minds  of  the  jury. 

In  the  Mallon  case,  examination  of  the  place  where  the  murder  was 
committed  showed  by  the  evidence  of  the  blood-stains  in  what  position 
the  body  was  when  the  shot  was  fired.  While  the  jury  did  not  convict, 
and  despite  all  evidence  turned  the  body  around  and  placed  it  in  such  a 
position  that  the  blood-stains  would  have  had  to  go  in  the  contrary 
direction  to  the  force  causing  them,  this  was  a  deliberate  act  on  its  part 
and  had  nothing  to  do  with  the  medical  evidence.  But  without  inspection 
and  a  knowledge  of  other  circumstances  in  the  possession  of  the  district 
attorney,  confusion  on  points  of  medical  testimony  would  again  have 
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arisen,  and,  judging  from  the  value  the  jury  attached  to  the  medi<'al  t^^i- 
denee,  might  have  succeeded  in  freeing  the  prisoner  altogether  instnid 
of  gmng  him  the  light  penalty  of  mauslaugrhter  in  the  third  deerrtf. 

In  the  case  of  Thompson,  examination  of  the  premises  did  uot  i-W 
up  the  mystery  of  the  death.  If  anything,  it  seemed  rather  to  Itrad  tv 
the  suspicion  of  liomicide  than  to  ac(*i(lenUil  death,  for  the  al>seuce  of  aty 
point  where  sucli  a  wound  and  fractiu*e  as  were  found  eoidd  l»e  madt  U 
Thompson  falling  backward  down  the  st^ii-way  gave  color  to  tlie  nnjrv 
probable  cause  of  human  agen(*y ;  but  sufficient  eireumstautial  prv^foi 
an  incontestable  cliaracter  coiUd  not  be  found  to  allow  the  pLysi«iiii* 
to  state  that  the  death  was  by  murder. 

For  the  medical  witness  to  know  all  the  facts,  as  far  as  may  l)e  posa- 
ble,  is  not  to  bias  his  conclusions,  but  ratlier  to  help  his  arri^'ing  at  jmi 
ones,  and  in  this  adding  to  the  value  of  his  testimony  as  well  as  to  tie 
value  of  his  opinion  on  the  medical  bearing  of  the  ease.  By  negltut  of 
this  part  of  the  work  his  testimony  may  uot  be  thoroughly'understoud 
by  court,  coimsel,  or  jury,  and  it  adds  another  subject  for  counsel  to  try 
and  make  plain  what  should  require  no  such  effort. 

The  attention  of  the  medicial  examiner  to  everj^  point  presented  by 
the  autopsy  should  be  constantly  borne  in  mind.  Murders  are  not  coau- 
mitted  as  a  general  nde  in  the  presence  of  witnesses,  and  many  de>iit^ 
are  sought  by  homicides  to  cover  their  crime  and  make  it  appear  the 
death  was  suicidal  or  accidental.  The  case  of  Mrs.  Budge  illustratf  s  tlii» 
point  in  a  strong  manner.  Had  the  doctor  who  was  called  first  kcuwn 
anything  of  medical  jurisprudence,  the  chances  are  a  miscarriage  of  jit^ 
tice  would  have  been  prevented.  But  the  case  shows  he  took  no  jiain* 
to  even  hold  an  autopsy.  The  tlux)at  was  cut,  a  razor  was  found :  plaiiily 
suicide.  As  to  the  evidence  of  the  wound,  the  condition  of  the  orpins  (rf 
the  body,  the  question  of  disease  or  poison  beiuGf  present,  the  appearanot 
of  blood-stains,  the  appearance  of  the  razor-blade,  the  position  of  tht 
body — in  short,  any  of  the  points  a  medical  examiner  should  have  cud- 
stantly  before  him  when  summoned  to  such  a  ease,  he  never  stopi»ed  t«> 
look  or  reason  about  one  of  them.  To  stuff  the  throat  with  eottou  tt*  tn* 
and  stop  the  bleeding,  which,  despite  these  efforts,  continued,  to  sew  uj 
the  wound  and  never  ask  why  a  corpse  should  bleed  hours  after  dt-aiL 
was  all  he  seemed  capable  of  doing.  In  the  ease  of  the  mau  killed  at 
Fonda  with  a  pistol-ball  in  the  neck,  the  doctor  failed  to  hold  a  cimiplfrf 
autopsy,  being  satisfied  with  finding  a  cause  of  death.  And  this  ut-^Wx 
on  his  piu't  was  turned  to  the  advantage  of  the  prisoner  by  his  cc»uui*L 
for  death  could  have  come  from  other  causes,  the  wound  not  ueeeN>ijirLy 
being  a  mortal  om?,  and  by  the  doctor's  remissness  no  proof  iNnild  \v 
shown  by  the  people  that  it  did  not.  The  autopsy  on  a  lx>dy.  wheR'  tLt 
cause  of  deatli  is  the  subject  of  legal  inquirj^  is  not  a  proper  one  uiiltv 
every  organ  has  been  examined,  every  mark  noted,  every  wound  canfulij 
inquired  int-o,  every  morbid  condition  found  inspected  to  see  if  deatL 
could  have  been  produced  ])y  it;  and  the  report  made  of  the  aut*»i'>y 
should  show  the  cause  of  the  death,  and  the  only  cause  that  it  could  c^'iu*- 
from.  And  w^here  death  is  from  a  shock  which  would  leave  no  iiosiiivf 
signs  on  the  dead  body,  the  completeness  and  carefulness  of  the  pf'jt- 
mortem  examhiation  would  go  a  long  way  to  showing:  that  such  oau>» 
alone  could  be  held  responsible  for  the  death,  and  the  proof  of  how  tbii 
shock  was  brought  about  would  be  for  the  jury  to  conaider.     If  no  other 


HOMICIDE  Am)   WOUNDS.  319 

thought  actuates  the  doctor  to  thoroughly  perform  this  most  important 
work,  the  fact  that  a  man's  life  or  liberty  may  be  at  stake  should  impress 
him  with  the  responsibility  he  is  assuming  when  he  gives  his  opinion  on 
the  examination  of  the  corpus  delicti,  on  which  opinion  all  may  depend. 
The  evidence  of  wounds  is  most  subtle,  and  care  is  needed  that  no 
point  escapes  the  observer.  At  the  best,  the  medical  witnesses  testimony 
may  be  but  the  most  probable  and  not  the  certainty ;  but  the  inspection 
he  has  made  will  enable  him  to  decide  upon  the  most  probable,  and  not 
a  number  of  possibilities.  The  autopsy  is  the  most  miportant  part  of 
the  examiner's  work,  for  from  its  reading  his  conclusion  is  first  formed, 
to  be  strengthened  by  the  attendant  circumstances.  The  evidence  of  a 
wound,  if  dear  and  positive,  is  the  strongest  circumstantial  evidence,  for 
it  points  to  the  manner  in  which  it  was  inflicted,  it  declares  for  the 
weapon,  it  shows  the  agency  of  another's  hand,  it  proves  the  death  was 
due  to  it,  and  tells  its  story  in  the  most  powerful  manner  an  inanimate 
object  can.  Without  careful  study  and  a  knowledge  of  the  effects  of 
wounds,  a  medical  witness  would  misread  the  evidence,  and  be  more  than 
apt  to  give  an  opinion  which  further  examination  would  show  to  be  based 
on  erroneous  conclusions. 


INOUaANIC  POISONS. 

By  C.  E.  PELLEW,  E.M. 
INTRODUCTION. 

Definition  of  a  Poison. — Before  entering  upon  the  main  subject,  it 
is  proper  to  state  what  must  be  understood  by  the  term  "  poison."  As  a 
rule  this  name  is  given  to  different  substances  which,  when  taken  into 
the  healthy  human  body  in  quantities  not  unusually  large,  produce,  as  a 
general  result,  injurious  or  even  fatal  effects.  These  effects  are,  as  a 
rule,  due  to  the  chemical,  not  the  mechanical,  action  of  the  substance, 
although  it  is  not  uncommon  to  include  in  the  list  broken  glass,  which 
in  some  parts  of  the  world  is  not  infrequently  used  as  a  dow,  subtle, 
irritant  poison. 

It  must  be  remembered,  however,  that  almost  all  medicines  when 
taken  in  excess  will  give  poisonous  symptoms,  and,  in  like  manner,  many, 
if  not  most,  of  the  commonest  poisons  are  in  general  use,  in  small  quan- 
tities, as  medicines.  Accordingly,  the  classification  of  any  drug  as  a 
poison  depends,  after  all,  upon  whether  it  has  so  far  caused  a  sufficient 
number  of  dangerous  or  fatal  results. 

Again,  a  true  poison  will  be  active  against  the  normal  healthy  body. 
In  various  diseases,  perfectly  harmless  articles  of  diet  may  prove  dis- 
tinctly injurious  and  set  up  characteristic  symptoms ;  while  every  now 
and  then  perfectly  healthy  people  are  met  witii  who  are  affected  by  doses 
of  common  drugs,  and  by  simple  kinds  of  food.  Thus  the  evil  effects 
of  sugai*  in  diabetes,  and  of  alcohol  in  genito-urinary  diseases,  are  well 
known  even  to  the  laity ;  while  cases  of  idiosyncrasy  have  been  frequently 
described,  where  a  saucer  of  oatmeal  or  a  single  strawberry  have  produced 
poisonous  sjTuptoms. 

The  effects  of  a  poison  will  vary  very  much  according  to  the  size  and 
condition  of  the  dose,  the  state  of  the  system,  the  method  of  administra- 
tion, and  many  other  conditions.  As  a  rule,  though  not  quite  invaria- 
bly, it  will  produce  injury  no  matter  how  it  is  introduced  into  the  body, 
whether  by  the  stomach,  lungs,  skin,  mucous  membranes,  wounds,  or  any 
other  way.  Occasionally,  however,  a  drug  is  met  with,  like  curari,  for 
instance,  which  is  comparatively  harmless  when  taken  in  the  stomach, 
though  exceedingly  powerful  when  directly  introduced  into  the  blood. 

The  effects  of  the  various  poisons  differ  greatly  among  one  another. 
Many  of  the  mineral  poisons  here  dealt  with  have  a  distinctly  irritating, 
if  not  corrosive,  effect  upon  the  tissues  with  which  they  are  brought  in 
contact.  As  good  examples  of  these  we  may  mention  the  fixed  a&alies 
-and  the  mineral  acids. 
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In  most  eases,  however,  besides  the  local  eflfects  of  the  poiN>ii.  tL*  i 
are  other  specific  effects  produced  in  various  parts  of  the  sysjlem  l>y  t!:- 
poison,  aft^r  it  has  been  absorbed  into  the  circulation.  The«'  may  ir 
mflaniniatory  changes  in  various  organs,  the  liver,  kidne^^Ts,  heail.  ito.. a^ 
from  phosphorus ;  or  in  the  stomach  and  intestiues,  as,  for  instam^.  ii 
ordinary  cases  of  ai'senic  poisoning;  or  a  distinct  paralysis,  jwinial -r 
complete,  of  the  great  centers  in  the  medulla,  as  in  poisoning  Ifv  Im- 
mides,  by  large  and  soluble  doses  of  arsenic,  by  ammonia  and  iiitrio  ar:'; 
vapor,  and  the  like ;  or  a  slower  and  gi'adual  paralysis  of  the  |ieripln-ra! 
nerves,  as  in  chronic  lead  and  ai^senic  eases ;  or  some  direct  cliau<rf  jn*- 
duced  in  the  blood,  as  by  potassic  chlorate  and  cai-l>oiiic  oxide.  B*>idr^ 
these  there  may  be  marked  disturbances  of  the  bi-ain  and  spimd  ctipl 
principally  produced  by  the  alkaloids  and  kindred  principles. 

To  properly  classify  the  mineral  poisons  according  to  their  «fffrt*t^ 
woidd  be  a  difficult  and  compUcated  task.  Hence,  in  the  f  olluwing  jw?** 
they  are  taken  up,  one  after  tlie  other,  in  a  roiigli  and  simple  claiii>ifi"&- 
tion,  somewhat  according  to  tlieir  physical  and  chemical  properties.  The 
first  section  will  treat  of  the  alkalies ;  then  ivill  come  the  acids,  thf-  hal- 
ogens and  haloid  salts,  and  phosphorus.  Next  I  shall  discuss  the  metal- 
he  poisons,  beginning  with  antimony,  arsenic,  lead,  mercury,  and  eop- 
per.  And  I  shall  close  my  treatise  with  a  few  words  on  the  metak  of 
less  importance. 

I.      THE  ALKALIES  AND  THEUR   SALTS. 

The  term  ^'  alkali "  is  applied  to  a  substance  i>osse8sing  certain  prnp^ 
erties.  It  will  dissolve  in  water,  will  neutralize  acids,  will  turn  r^A 
htmus-paper  blue,  ^ill  saponify  soaps,  will  have  a  "  soapy  '^  taste,  ani 
when  strong,  will  corrode  many  organic  substances^  including  the  skia 
and  many  of  the  tissues. 

These  properties  are  possessed  by  the  hydrates,  carbonates,  and  phiH^ 
phates  of  the  common  alkaline  metals,  sodium,  potassium,  and  aiuiE» 
nium,  and  also  of  the  raivr  metals  lithium,  ccesiimi,  and  i-ubi<Iium.  Th*T 
are  possessed  by  the  hydi'ates  of  the  alkaline-earthy  metals.  ciUeium.  nu^- 
nesium,  barium,  and  strontimn,  but  only  to  a  sUght  extent! 

The  most  powerful  of  these  compounds  are  the  caustitr  or  liydwttd 
alkalies,  i.e.,  the  hydrates  of  sodium,  potassium,  and  ammonium.  The 
carbonat(;d  alkalies,  i.e.,  the  c^irbonates  of  these  same  metals.  wliil«^  1^ 
active  than  the  former,  can  still,  especially  when  inipiu'e,  act  as  pt^vt^ul 
corrosives  when  taken  internally.  The  biearbouates,  however,  of  f-^j* 
and  potash  are  so  mild  that  their  solutions  can  be  appUed  in  largt'  qiwa- 
titles,  as  antidotes  to  acids,  not  only  upon  the  skin,  but  also  intorually. 
and  upon  delicate  surfaces  such  as  the  face  and  eyes. 


Soda  and  Potash. 

These  com])ounds,  which  are  practically  similar  in  their  reaction?  ^i 
effects,  are  met  with,  as  a  nile,  in  the  foim  of  sodium  and  potasum 
carbonat(*s  mixed  with  some  of  the  caustic  alkali. 

They  are  in  conniion  use,  both  in  the  arts  and  in  the  househoM  ?'^ 
the  mainif acture  of  soap,  and  the  pi*eparation  of  other  sodium  and  fo^ 
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sioin  compounds.  And  yet  cases  of  poisoning  by  their  means  are  ex- 
tremely rare,  and  usually  are  the  result  of  accident. 

Symptoms. — When  the  solutions  are  concentrated  the  victim  feels  at 
once  an  acrid,  burning  taste,  which  is  usually  enough  to  make  him  try 
and  spit  the  liquid  out,  and  to  wash  out  his  mouth  as  well  as  he  can. 
If  the  solution  is  actually  swallowed,  there  is  a  burning  sensation  in  the 
throat,  reaching  down  to  the  stomach.  This  is  usually  followed  by  in- 
tense pain,  and  by  vomiting,  first  of  mucus  and  then  of  blood.  The 
lips,  tongue,  and  pharynx  become  swollen,  raw,  and  infiamed ;  the  voice 
becomes  husky,  and  there  is  much  difficulty  in  swallowing. 

This  is  generally  accompanied  by  symptoms  of  severe  shock.  The 
skin  becomes  cold  and  clammy,  the  pulse  feeble,  and  the  patient  becomes 
extremely  weak  and  exhausted,  sinking  often  into  a  comatose  state. 
Death  may  result  from  this  in  the  course  of  a  few  hours,  but  the  patient 
often  recovers  from  this  only  to  suffer  from  stricture  of  the  oesophagus 
and  consequent  inability  to  swallow  food,  or  from  ulcerations  of  the 
stomach,  or  stricture  of  the  duodenum,  which  prevent  the  food  from  being 
digested.  In  either  of  these  cases  the  patient  may  linger  on  for  weeks, 
months,  or  even  years,  only  to  die  a  miserable  death  from  starvation. 

An  example  of  this  is  given  by  Dr.  Hadden  (Trans.  London  Pathol. 
Soc.,  1890,  voL  xli.,  p.  8G),  where  a  stoker  on  board  ship  swallowed,  for 
suicidal  purposes,  several  ounces  of  caustic  potash.  When  seen  a  few 
days  after,  his  mouth  and  pharynx  were  much  swoUen  and  charred,  and 
the  patient  was  suffering  greatly.  At  the  end  of  a  week  a  cast  of  the 
oesophagus  was  found  protruding  from  his  mouth,  and  when  carefully 
removed  it  proved  to  consist  of  the  muc/ous  and  submucous  coats  of  the 
whole  oesophagus  and  the  larynx,  carrying  with  it  some  of  the  circular 
muscular  fibers. 

The  patient  lingered  for  some  time,  but  constriction  began  to  take 
place,  and  more  and  more  difficulty  was  experienced  in  swallowing,  until 
the  poor  fellow  finally  died  at  the  end  of  three  months. 

Post-mortem  Appearance. — ^When  death  has  occurred  in  a  few  days, 
the  mouth,  oesophagus,  and  stomach  will  all  show  extensive  signs  of 
corrosion.  The  mucous  membranes  will  be  much  abraded  and  bloody, 
and  the  exposed  surfaces  raw,  and  often  colored  yellow  or  brown. 

When  the  patient  has  died  from  the  secondary  effects  of  the  poison, 
the  mouth  and  upper  part,  of  the  throat  may  have  healed,  but  signs  of 
ulceration  or  of  thickening  and  constriction  will  be  noticed  in  the  oesoph- 
agus and  stomach,  or  in  the  small  intestine. 

Fatal  Dose. — The  smallest  fatal  dose  on  record  is  given  by  Taylor  in 
the  case  of  a  young  lady,  who  died  seven  weeks  after  taking  one  and  a 
half  ounces  of  the  common  potash  solution  of  the  shops,  containing  some 
thirty  or  thirty-five  grains  of  caustic  alkali.  In  other  cases  death  has 
been  reported  from  half  an  ounce  or  so  of  the  dry  poison. 

Time  of  Death. — Taylor  mentions  a  case  of  a  boy  dying  in  three 
hours  after  drinking  the  poison,  and  other  cases  are  on  record  where 
death  occun*ed,  from  sho<»k,  within  twenty-four  hours.  The  patient, 
however,  may  linger  for  a  long  time,  two  or  three  eases  being  known 
'where  death  occun-ed  after  two  years,  and  one  case,  quoted  by  Wormley 
from  Sir  C.  Bell,  where  the  patient  died  after  twenty  years. 

Treatment. — Where  the  poison  has  been  swallowed  for  some  minutes 
antidotes  will  have  but  little  effect.     The  alkali  should  be  neutralized  as 
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far  ii8  possible  with  dilute  vinegar,  or  weak  organic  ac»ids.  ur  Ky  Vv,,...^ 
lime,  or  orange  juice.  Some  good  can  also  be  d<»ne  by  giviL^  )\\A. 
barlfV-wattT,  solutions  of  albumen  or  giun,  and  the  Hke.  au«l  aUi  . 
giving  olive-oil  in  some  quantities,  to  soothe  the  inflamed  siirfa'v-.  ^il-: 
idso,  pei'hai)s,  to  saponify  any  free  alkali  reniaininjor.  It  is  dansrt'nri* : 
use  the  stoma<'h-pump  where  thi?  a»sophagns  is  likely  to  l»e  ><j  vorr-i-ni. 
for  fear  of  i)erf oration. 

Chemical  Analysis. — The  j)resenee  of  alkalies  can  be  Ik-st  toll  1  y 
the  soapy  taste  and  the  ivaetion  with  litmus  or  other  test-i.«}ifr.  Ti- 
carbonated  alkaUes  can  be  distinguished  from  the  caustic  by  vff^nv<:iij 
vnih  a<*ids,  and  from  the  bicarbonates  by  at  once  giving  a  whitf-  \^t^':\\v 
tate  with  nuigncsic  sidiihate. 

To  distinguish  i)otash  from  soda  we  can  use  four  different  te>t>: 

[a)  A  niodi^rately  strong  solution  of  potash  or  its  salts  is  j)rHi-ijiiTaT«=-l 
by  a  solution  of  j>latinie  cldonde,  forming  yellow  oetalieilral  t-nstaU'/' 
potassic  j)latini(r  chloride.  A  pi'ccisely  siniilai*  compound  is  pRHluiyd  I'V 
solutions  of  ammonia,  so,  if  the  latter  be  present,  it  must  U*  ^;•Ill»v.•d 
by  boiling  with  calcic  hydrate,  or  by  evaporating  to  dryness  auii  iiniiv 
ing  at  a  duU  red  heat,  Ix'forc  making  the  test. 

(h)  If  a  rather  stroug  solution  of  potash  or  its  stilts  is  adcW  to  a 
strong  solution  of  tartaric  acid,  or,  better,  of  acid  sodic  tartnitr  iuni.»i 
by  adding  a  little  soda  to  the  acid,  it  will  form  a  white  cr}sTaIlin»*jr»- 
cipitate  of  cream  of  tartar.  This  is  soluble  in  free  in  in  end  acids,  au'i 
also  in  the  frei^  alkalies. 

((•)  \Vh(Mi  alkali  solutions  are  carefully  neutralized  with  dilut«*  hitri- 
acid  and  then  allowed  t<»  crystallize  on  glass  slides,  the  ]K>tassiuiii  liitr.!:-* 
will  form  l<mg,  slender,  fluted  prisms.  The  sodium  nitnitc,  howt-vrr. 
eiystalliz4'S  in  rhombic  jdates. 

((/)  When  a  dro])  of  alkali  solution  upon  a  platinum  wire  is  lu-at^^i  :l 
a  Biuiscn  flame  the  yellow  fliune  of  soihuin  will  always  be  presi-iii.  It. 
howevt^r,  w(»  place  in  front  of  the  flame  a  piece  of  cobalt  blue  glass,  ir  i< 
possible*,  if  potash  is  present,  to  distinguish  its  characteristic  violri  Haujt 
It  is  more  accurate,  however,  to  make  this  test  before  a  spectiNK^*** .jr. au'i 
to  recognize  the  potassium  by  its  two  lines,  one  ivd  and  the  other  Uur 


Ammonia, 

The  alkaline  salts  of  ammonium  differ  from  those  of  jx>tassiuiii  ami 
sodium  l)y  being  volatile  and  temporary.  Caustic  ammonia,  i»r  amiii"- 
nium  hycirate,  is  sim])ly  a  solution  of  the  ammonia  g'as  (Nil;;)  in  WHt-r. 
and  on  heating  or  evaporation  the  gas  disappeai"S,  and  ivith  it  the  alkulii.r 
properties.  Aninionium  earhonate  is  a  solid  which  dissr»lves  fre^Jv  iii 
watei",  but  this  too  is  vohitile  in  the  air.  when  dry,  at  ordinai'v  tempfra- 
tures.  and  is  readily  di'iven  from  its  solution  by  heat. 

Aecoi'dingly,  in  poisoning  by  ammonia  the  patient,  if  hesun"iw>a 
slioi't  time,  is  more  apt  to  recover  and  escai)e  permanent  injur\'  thania 
the  ease  of  soda  and  ])otash.  But,  on  the  other  hand,  the  pis  itself  i* 
poisonous,  and  liable  to  cause  death  suddenly,  when  inhaled,  not  only 
fi'oni  its  caustic  efl'eet  u])on  the  air-]mssages  and  lun^,  but  also  fn")ia  its 
action  on  the  central  nervous  system,  causing^  when  concentrataL  a 
paralysis  of  circiilation  and  I'cspiration. 


mOEGANIC  POISONS,  325 

Caustic  Effects. — Cases  are  not  infrequent  where  persons,  usually 
while  intoxicated,  have  swallowed  small  or  large  doses  of  aqua  ammonia, 
and  suffered  from  the  usual  sjTuptoms  of  caustic  alkali.  Thus  (Frmice 
MM,,  1879,  p.  65)  a  case  is  reported  where  a  few  drops  of  ammonia  were 
taken  by  mistake,  and  almost  immediately  spit  out.  There  resulted 
purely  local  lesions  in  the  mouth  and  throat,  which  became,  in  a  day  or 
two,  very  deep  and  very  painful,  but  healed  up  in  eight  or  ten  days. 

In  another  case  {Boston  Med,  and  Surg,  Jour,,  1891,  vol.  cxxv.,  p.  677), 
a  man,  aged  forty-six,  swallowed  a  gulp  of  household  ammonia.  He  spit 
it  out  at  on(;e,  and  took  diluted  vinegar  and  then  milk.  In  two  hours' 
time  his  lips,  gum,  tongue,  and  tonsils  were  swollen,  raw,  and  much  in- 
flamed. His  voice  was  husky,  his  respiration  slow,  but  he  had  no  vom- 
iting. He  was  treated  with  cold  compresses  around  the  neck,  and  oil, 
nulk,  etc.,  internally.  The  second  night  he  developed  sjTnptoms  of  Bright's 
disease,  i.e.,  albumen,  casts,  blood,  and  pus-cells  in  the  urine,  which  was 
verv  scanty,  and  some  headache  and  delirium.  But  when  treated  with 
digitalis  his  kidneys  recovered,  and  the  local  lesions  healed  and  the  man 
was  well  in  eight  or  ten  days. 

In  another  case  (Lancet,  1890,  part  ii.,  p.  1214),  a  man  who  had  taken 
a  mixture  of  ammonia,  turpentine,  and  oil,  while  drunk,  suffered  so  badly 
from  dyspnoea  in  an  hour  and  a  half  after  taking  the  poison  that  the  sur- 

gon,  to  sjive  his  life,  performed  tracheotomy.  In  spite  of  rather  grave 
dney  and  lung  trouble  the  man  slowly  recovered,  and  was  quite  well  in 
less  than  a  fortnight. 

Severer  cases,  ending  in  death,  and  showing  s\Tnptoms  very  similar 
to  those  of  rapid  soda  or  potash  poisoning,  can  be  found  occasionally  in 
the  books  or  in  the  journals.  Thus,  Dr.  Garvin  {Boston  Med,  atid  Surg, 
Jour,,  1880,  vol.  ciii.,  p.  166)  gives  an  interesting  case  of  a  man,  when 
tipsv,  who  took  some  four  tablespoonfuls  of  aqua  ammonia,  remarking 
at  the  time  that  it  smelt  pretty  strong.  Some  of  this  dose  reached  the 
stomach,  for  he  vomited  at  once,  and  complained  of  buraing,  not  only 
in  his  mouth,  but  down  his  throat  and  in  his  stomach.  He  died  in  fotu* 
days  and  a  quarter.  A  similar  case  is  given  in  the  Canada  Med,  and 
JSurg,  Jour,,  vol.  x.,  p.  449.  Taylor  gives  several  instances  of  this  sort. 
Among  others  he  quotes  from  Dr.  Barclay  a  case  of  a  girl  who  died,  three 
months  after  taking  some  ammonium  carbonate,  from  contra(».tion  of  the 
cesophagus  and  inntAtion  of  the  stomach. 

Cerebral  Effects  of  Ammonia. — Besides,  however,  acting  solely  as 
a  caustic,  cases  are  met  with  where  death  occurs  ver^'  rapidly,  and  long 
before  the  inflammation  could  have  produced  fatal  results.  This  occurs 
sometimes  when  taken  in  solution.  Thus  two  or  three  cases  are  quoted 
by  Taylor  where  death  occurred  within  a  few  minutes  after  drinking 
some  ammonic  hvdrate. 

But  usually  these  cases  result  from  smelling  and  inhaling  the  gas. 
Thus  a  case  is  mentioned  by  Routier  {France  Med,,  1879,  p.  6o)  where  a 
doctor,  in  an  epileptic  fit,  was  gi\'en  strong  ammonia  to  inhale,  and  im- 
mediately fell  in  a  syncope  and  died. 

A  verj'  interesting  report  is  given  by  Dr.  Fairbrother  {St,  Louis  Med. 
and  Surg,  Jour,,  1887,  vol.  lii.,  p.  272),  where  three  men  lost  their  lives  and 
a  fourth  was  permanently  injured  by  an  accident  when  setting  up  an 
ammonia  ice-machine.  They  were  exposed  to  the  gas  for  some  three 
minutes.    One  when  dragged  out  was  comatose  and  unconscious,  and 
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died  in  fifteen  minutes.  Another  was  suflfering  as  though  fn'm  iL*:- 
fomi  in  the  stage  of  excitement — i.e.,  he  was  uiiconseionss  in  wjil  <irL: 
inni,  and  (»onhl  not  stand.  He  was  not  improved  hy  the  injn rb»L  -f 
lialf  a  grain  of  moii)hine  sidphate,  and  died  suddenly  in  two  Loiu^  Tur 
tliird  was  entirely  conscious  and  walked  home.  He  *'<»uld  >ir5ii.r 
readily  and  tidk  ea,sily,  but  complained  of  ocea*5ioiial  di£5(*iilt  ^i^athiff. 
and  after  five  hours'  time,  in  a  sudden  atta<*k  of  dyspncea,  ht*  gavr  rwn 
or  three  gasi)s  and  died.  The  last  suffered  from  bi"Oiichial  irritatim :»? 
some  months.  His  leg  was  broken  by  the  faU  and  had  to  be  ampniK^ 
and  he  became  partially  paralyzed  on  one  side. 

Analysis. — Ammonia  and  its  compounds  can  be  readily  rt<*orJ2'4 
by  their  being  volatile,  and  by  their  ^Wng-  off  ammouia  gas  when  Iwtrc. 
either  by  themselves  or  with  calcium  hydrate  (lime-water).  Thf  amtt- 
nia  gas  not  only  has  its  characteristic  odor,  but  will  also  turn  blue  a  v-^ 
piece  of  I'ed  litmus-paper  exposed  to  it,  and  will  give  white  han^  in  th* 
presence  of  a  rod  dipped  in  hydrochloric  acid. 


II.   THE  ^ONERALf  AdDS. 

Sulphuric,  Hydrochloric,  and  Citric  Acids.     Ahto  Ckromir 

and  Boracic  Acids. 

These  compounds  in  many  respects  are  the  reverse  of  the  allufc. 
just  mentioned.  They  have  a  sour  taste,  turn  blue  Utmns-paper  red  i&i 
most  vegetable  dyestuffs  either  red  or  yellow,  neutralize  alkaUe$.uhi 
dissolve  most  metals,  liberating  hydrogen  or  some  other  gas.  Upon  or- 
ganic matter  and  upon  the  tissues  of  the  body  the  strong  mineral  ril* 
act  even  more  violently  than  the  alkalies,  corroding'  rapidly  and  fiewly 
any  part  of  the  body  with  which  they  come  in  contact. 


Sniphunc  Acid— Oil  of  Vitriol^H^SO^. 

This  substance  was  known  to  the  alchemists,  and  has  been  an  artJv. 
of  commerce  since  the  middle  ages,  under  the  common  name  of  oil  <i 
vitriol.  When  concentrated  it  is  a  hea^y,  oily  liquid,  usually  wirb  » 
yellowisli  or  brown  color,  and  no  smell.  It  combines  ver^*  readilvirirh 
water,  dissolving  in  it  with  the  formation  of  considerable  heat,  ami  t-i- 
tracting  it  from  the  air  and  from  organic  compounds.  It  is  int^^n^-ly 
corrosive,  charring  organic  compounds  and  destroying  their  substance. 
It  is,  of  course,  less  active  the  more  it  is  diluted. 

Sul])liui*i(*  acid,  in  common  with  the  other  mineral  acids,  is  not  oft«i 
used  for  murder,  the  taste  betraying  the  attempt  to  the  -victim,  aiidtb- 
symptonis  of  death  from  it  being  characteristic.  Cases,  however,  lia^*? 
been  ocrasioually  reported  where  it  has  been  purposelv  administemi '-^ 
children,  and  also  to  intoxicated  adults,  with  fatal  results. 

It  is  not  uncommonly  used  for  suicide,  esj>eciallv  among  the  lovr?r 
classes  on  the  Continent.  For  instance,  in  Berlin  it  is  the  eonim«»nr<i 
of  all  j)oisons,  in  soni(»  recent  years  averaging  forty  |>ercent.  and  ovrrof 
all  the  poisoning  cases  taken  in  the  general  hospitals,  while  phosph«^ni< 
came  s(»cond,  with  some  twenty  j>ercent.,  and  oxalic  acid  next  with  sonn- 
eight  perc(»nt.     In  that  v\t\  the  cases  seem  most  common  amone  th< 
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"  servant-girls,  who  on  comparatively  slight  cause  become  inclined  to  siii- 
^  cide,  and  take  the  fii-st  and  readiest  means  to  attain  their  end.  In  other 
part«  of  Germany  these  cases  are  less  common,  and  in  France  and  Eng- 
land they  average  only  six  or  eight  percent,  of  the  casualties  fi*om 
poison. 

Some  seventy-five  percent,  of  all  the  cases  are  of  women,  who,  as  yet, 
do  not  seem  to  have  found  out  that,  of  all  the  poisons  known,  this  is  the 
most  painful  in  its  effects. 

Cases  of  accidental  poisoning  are  also  occasionally  met  with,  fre- 
quently in  children ;  while  the  strong  acid  is  not  infrequently  used  for 
tnrowing  upon  the  face  and  hands  of  rivals  or  enemies.  This  pleasant 
practice  is  also  largely  confined  to  the  gentler  sex,  and  often  results  in 
terrible  and  pennanent  disfigurement,  and  sometimes  in  very  serious  in- 
jury to  the  health. 

Symptoms. — These  are,  in  general,  the  same  as  those  of  the  strong 
alkalies.  There  is  great  pain  in  the  mouth,  throat,  oesophagus,  and 
stomach,  if  the  acid  penetrates  as  far.  The  interior  of  the  mouth,  if  it 
can  be  seen,  is  greatly  inflamed,  swollen,  and  covered  with  a  white  lining. 
The  tongue,  in  bad  cases,  is  terribly  swollen,  often  projecting  out  of  the 
mouth,  and  is  grav  in  color,  while  the  salivation  is  profuse. 

After  a  short  length  of  time  come  the  e\'idences  of  collapse,  sunken 
eyes,  pallid  face,  cold  and  clammy  skin,  impaired  circulation,  and  labored 
breathing.  There  is  great  thirst,  which  cannot  well  be  satisfied,  and 
choking,  retching,  and  vomiting,  often  of  much  bjood.  Generally  the 
patients  are  rolling  around  in  agony^  on  the  bed,  but  at  other  times,  even 
quite  rapidly,  they  fall  into  a  semi-unconscious  stAt^,  and  lie  in  a  state 
of  stupor. 

Death,  under  these  circumstances,  may  occur  in  a  few  hours,  or,  more 
often,  in  one  or  two  days,  either  from  collapse  or  from  perforation  of 
the  stomach.  It  may  also  occur,  sometimes  very  rapidly  indeed,  from 
the  effect  upon  the  air-passages,  even  when  no  acid  has  been  ai^tually 
swallowed.  In  other  cases,  when  the  patients  recover  from  the  immeib- 
ate  effects  of  the  poison  they  often  die  in  the  course  of  some  weeks  or 
•  months  from  the  secondary  effects  of  the  poison,  such  as  strictures  of 
the  oesophagus  or  stomach,  or  from  perforation  of  the  oesophagus.  Ac- 
cording to  Litten  {Berlin  Klin.  WochmsclLj  1881,  p.  616),  in  the  Berlin 
liospitals  some  thirty-nine  percent,  die  while  in  the  hospitals,  and  some 
thirty  percent,  more  from  the  after-effeiits. 

treatment. — If  taken  at  once  the  acid  may  be  more  or  less  neutral- 
ized \v4th  bicarbonate  of  soda,  or  magnesia,  taken  in  good  quantities 
with  large  nmounts  of  water.  If  these  cannot  be  obtained,  plaster  from 
the  walls  of  rooms  may  be  of  some  ser\4ce.  The  stomach-pump  must 
not  be  used,  for  fear  of  perfoi'ation ;  Init  after  the  acid  has  been  neutral- 
ized, and  before,  if  i)ossible,  swallowing  has  become  too  difficult,  albumen, 
milk,  and  mucilaginous  fiuids  of  all  sorts  should  be  taken  into  the 
stomach,  and  the  mouth  and  throat  covered  with  vaseline  and  the  like. 

Tlic  collapse  and  other  symptoms  must  bo  treated  as  they  come.  An 
interesting  case,  where  life  was  saved  l)y  a  little  foi-ethought,  is  reported 
in  the  Ghts<fow  Med.  Jour.  (1879,  vol.  xii.,  p.  390).  A  child,  thirteen 
months  old,  while  playing,  swallowed  a  few  drops  of  concentrated  sul- 
phuric acid,  and  fell  on  the  floor  in  great  distress.  A  local  doctor  was 
called  in,  and  gave  emetics,  causing  the  child  to  vomit  some  dark-colored 
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liquid.  Later  a  prominent  physician  was  siunmoned,  and  found  t}^  dilr: 
suffering  greatly  from  acute  laryn^tis,  with  breathing  mueh  affwt*^ 
He  sent  the  baby  around  at  once  to  the  hospital^  with  a  nut^  tu  h 
house-surgeon  there  to  be  ready  to  i>erf  orm  tracheotomy  if  iit\^ssp. 
Soon  af terwai'd  the  child  got  worse,  but  was  relieved  at  once  br  twb- 
otomy,  and  recovered  completely  in  five  weeks'  time.  The  acid  iii:7:T 
reached  the  oesophagus,  for  the  child  sivallowed  food  all  rig^t  tk*  mi 
day. 

Post-mortem  Examination — This  mainly  shows  the  e\idfn(yj  ^i 
acute  inflammation  and  corrosion  upon  all  portions  of  the  bixly  tonrW 
by  the  acid.  When  the  action  is  rapid  and  the  acid  strong,  the  (i»L!d& 
of  the  stomach,  any  effused  blood,  and  even  the  walls  of  the  a^>phifBj 
and  stomach,  will  generally  show  marks  of  charring,  tins  mA  lianas 
the  peculiar  property  of  browning  or  blackening  most  kinds  of  oi^uy 
matter.  The  skin  also,  where  any  acid  has  f alleu  on  it,  will  \^  ma-ii 
corroded,  and  sometimes  blackened. 

Tests. — In  like  manner  it  is  generally  possible  to  tiin-e  this  i«'c-t 
in  fresh  cases,  by  noticing  the  black  and  burned  appearance  ot  any  >j-<i 
upon  the  clothes,  Hnen,  or  other  material  touched  by  the  acid  or  Vj  *:;ir 
first  vomited  matter.  The  regular  test  for  sulphuric  acid  Ls  1«y  mraL* 
of  a  solution  of  barium  chloride,  acidified  with  hydrochloric  a**i<L  wE-l 
gives  a  white,  insoluble  precipitate  of  barium  sulphate. 

To  extract  the  free  sulphui-ic  acid  from  the  tissues,  it  is  best  t'»  Si«i 
them  thoroughly,  finely  di\ided,  in  a  little  water,  and  to  evaporai*'  tb 
extract  to  dryness.  It  is  taken  up  with  a  mixture  of  tdcobol  and  A\^^ 
in  equal  proportions,  which  dissolves  free  sulphuric  acid  audak«){n- 
phosphoric  acid,  if  present,  but  not  their  salts,  nor  free  hydnjchlortc: 
butyiic  acids.     This  liquid  can  then  be  tested  by  barium  chloride. 

From  experiments  made  by  Garnier  {Ann.  rp  Hf/g.^  1884,  vol.  xi.,it2T. 
and  1887,  vol.  xvii.,  p.  148)  it  woidd  appear  that  free  sulphurie  acid  t 
rarely  found  in  the  tissues,  but  that  it  libei-ates  free  pliosphorie  a<id  in- 
stead. And  hence,  that  the  presence  of  the  latter,  j)roved  by  (►btdit- 
ing  a  yellow  i)recipitate  on  adding  ammonium  inolybdate  to  the  alt^'h^H 
and  etlicr  extract  is  a  satisfactory^  indication  of  the  action  of  the  ni'^r:^ 
powci-ful  acid. 

External  Application  of  the  Acid — It  is  well  known  that  the  c^»l 
centrated  acid,  oil  of  \itiiol,  acts  with  great  violence  uptm  the  skin  ai>i 
flesh,  and  not  infrequently  most  serious  injuries  result  from  the  ftrjj 
bein^  thrown,  either  from  malice  or  by  accident,  upon  the  fa<*e  and  >fci. 
In  all  those  cases  great  suffering  and  permanent  disfigurement  can  hanlly 
be  avoided  excepting  l)y  prompt  treatment  by  the  \-i<*tini  or  bvstand'Ts. 
It  so  happens  that  suii)]iuric  acid  does  not  act  instantaneously:  S',  if 
directly  the  acid  strikes  the  skin  the  injiu-ed  parts  are  washed  with  a 
good  stream  of  water,  and  then  any  residuiil  acid  neutralizeil  with  H^ir 
bicarbonate,  no  harm  will  be  done.  If  water  is  not  at  once  obtaina)')^ 
the  acid  may  be  largely  removed  by  ^vi])ing  it  off  thoroughly  with  hau-l- 
kerchiefs  and  cloths,  and  then,  even  if  the  rest  is  not  washeil  off  fon*'^-^ 
few  minutes,  the  results  will  not  be  serious.  These  points  shoidd  U^  Y^- 
ticularly  ini])ress(Ml  (m  students  in  chemical  laboratories.  Afcwv'-an' 
ago  a  School  of  Miners  student,  by  carelessness,  exploded  a  flask  of  fc--. 
concentrated  sulphuric  acid,  getting  the  liquid  all  over  his  fw-e  aiidhdr.*>. 
and  some  even  into  his  eyes.    The  num  himself  rushed  toward  the  «nk: 
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C'liis  friends  ran  to  help  him,  and  while  some  turned  on  the  water  and 
ic  washed  the  acid  off,  two  others  carried  over  the  sodic  bicarbonate  bottle 
3:  and  deluged  his  face  and  his  eyes  with  it,  pulling  the  eyelids  open  for  the 
k\  purpose.  The  man  was  out  of  college  for  three  or  four  weeks,  but  then 
^.  retmned  with  perfect  eyesight,  and  with  hardly  a  perceptible  scar  on  his 
f.  face. 

A  somewhat  similar  accident  with  cold  acid  occurred  in  another  well- 
-.  known  laboratory  a  few  years  ago,  and  was  the  basis  of  a  lawsuit.  The 
'.  student  was  frightfully  burned  on  one  side  of  his  face,  losing  part  of 
'  his  nose  and  the  sight  of  one  eye,  and  it  was  claimed  that  no  treatment 
'.  was  given  in  the  laboratory,  but  that  the  lad  was  taken  first  to  one  doc- 
,  tor  some  blocks  away,  and  then  to  another,  the  latter  finally  applying 
some  oiL 

Hydrochloric  Acid — Muriatic  Acid — HCl. 

True  hydrochloric  acid  is  an  acid,  irritating  gas,  extremely  soluble  in 
water.  Tne  acid  of  commerce  is  a  colorless  or  yellowish  liquid,  with  a 
specific  gravity  of  1.15  to  1.20,  and  contains  some  thirty-five  or  forty 
percent,  of  the  gas  dissolved  in  water.  It  has  a  strong,  irritating  smeU 
and  acid  taste,  and  produces  white  fumes  when  exposed  to  vapors  of 
ammonia. 

It  is  but  rarely  taken  as  a  poison,  and  then  almost  invariably  from 
accident  or  for  suicide.     Its  symptoms  are  very  much  like  those  of  sul- 

Shuric  acid,  or  of  the  caustic  alkalies  described  before,  i.e.,  intense  in- 
ammation  of  mouth,  cesophagus,  and  stomach,  followed  by  coUapse^ 
and,  if  these  primary  symptoms  are  not  fatal,  by  secondary  symptoms 
of  stricture  of  cesophagus  or  duodenum. 

As  in  the  other  cases,  the  time  of  death  is  very  variable.  Most  of  the 
acute  cases  reported  have  died  in  one  or  two  days,  although  Wormley 
quotes  a  case  of  death  in  fifteen  hours,  and  an  interesting  case,  dpng  in 
seventeen  hours,  is  given  in  the  Lancet  (1884,  part  L,  p.  65).  In  the  lat- 
ter case  death  resulted  from  coUapse,  and,  on  autopsy,  there  were  found 
perforations  of  cesophagus,  stomach,  and  duodenum.  The  mucous  sur- 
face of  the  mouth  was  white.  Blyth  (Poisons :  Their  Effects  and  Detec- 
tion) quotes  a  case  of  death  in  two  hours. 

Some  interesting  cases  of  death  from  secondary  symptoms  have  been 
recorded  of  late  years  (Lancetj  1890,  part  i.,  p.  797  j  New  Zealand  Med, 
Jour.y  vol.  ii.,  1889,  p.  241 ;  and  others).  In  the  first  of  these  the  patient 
drank  by  mistake  an  ounce  or  two  of  strong  acid.  He  had  severe  in- 
flammation of  the  stomach,  which  healed  up  satisfactorily  in  twenty  or 
twenty-five  days,  and  in  ten  days  more  he  was  dismissed  as  weU.  But 
two  months  after  this  cure  he  returned  to  the  hospital  to  be  treated  for 
intestinal  trouble.  His  stomach  was  opened,  in  the  hopes  of  dilating 
the  stricture  of  the  pylorus  or  duodenum,  which  seemed  to  be  present ; 
but  the  mucous  membrane  of  the  pylorus  was  so  thickened,  and  adhered 
so  closely  to  that  of  the  stomach,  and  there  were  so  many  cicatrices  in 
the  latter,  that  the  surgeon  could  not  find  the  pylorus  at  all,  and  the 
patient  died  in  a  few  days.  It  was  found  afterward  that  the  pylorus 
was  completely  closed. 

In  the  New  Zealand  case  death  occurred  after  four  months  from  strict- 
ure of  the  duodenum  just  below  the  pylorus. 


:j:5o  a  system  of  legal  jiedicixe. 

The  fatal  dose,  as  with  sulphnrie  aoid,  depends  mon^  npon  it*  >s^ngt 
and  upon  whether  it  has  actually  reached  the  fe»tomaoh,  tbau  l;«'L  r> 
quantity.  Cases  of  death  have  been  reported  from  one  or  two  t<i.Si»iL- 
fuls  of  (roneentrated  aoid. 

Distinction  from  Other  Acids. — Hydrochloric  acid,  in  dijitiiiriKii :« 
sulphuric  and  nitric  a<*id,  does  not  leave  any  partienlar  stain  orsi-ar^ 
the  surface  of  the  skin,  although,  when  concentrated  and  alluvt^  i" 
stand,  it  will  set  up  inflammation.  It  does  not  cbiir  i^rguuic  suUtaiKr^ 
like  sulphuric  acid,  nor  does  it  turn  woolen  goods  or  hair  or  ej.i^lrnLit 
vellow,  as  does  nitric  acid.  It  is  more  volatile  than  the  other  ik'itL.&bi 
after  a  day  or  two  cannot  be  detected  in  dry  stains. 

The  test  for  hydrochloric  acid^  ^^  well  as  for  common  salt  and  odw 
metallic  chlorides,  is  the  formation  of  argentic  chloride,  a  white  <nirfr 
precipitate  soluble  in  ammonic  hydrate,  b\'  the  addition  of  a  suluri'm-^ 
argentic  nitrate  acidified  with  nitric  acid.  In  making  tins  test  opt 
any  extra<*ts  of  tissues  or  of  the  contents  of  a  stomach,  it  is  important  to 
remember  that  all  the  tissues  contain  sodinm  chloride,  and  that  the  gi^ 
trie  juice,  during  digestion,  contains  about  0.2  percent,  of  fret  hydro- 
chloric  acid. 

It  has  been  proposed,  to  see  if  the  hydrochloric  acid  in  an  extract  is 
free  or  combined,  to  divide  it  into  two  j>arts,  to  add  a  little  exevs»  u( 
sodic  carl)onate  to  the  one,  and  to  evaporate  both  to  dryness.  Anj 
uncombined  acid  will  thus  be  driven  off,  and  if,  on  teetinc:  with  atid 
argentic  nitrate,  the  one  with  sodic  carbonate  shows  more  chbrides  thu 
the  other,  the  excess  must  have  been  due  to  free  acid. 


Xitrk  Acid — Aqua  Fortis — HKO^, 

This  substance,  as  found  in  conunerce,  is  a  colorless  or  yellow  eono- 
sive  liquid,  with  a  specific  gravity  of  about  1.40.  It  acts  on  organic  sub- 
stances more  rapidly,  and  quite  as  violently,  as  sidphuric  acid,  but  by 
oxidizing  tliem,  whereas  sulphuric  acid  deprives  them  of  water  and  ehan 
them. 

It  has  been  used  for  {)oisoning  for  some  fonr  hundred  years,  and  yet 
but  few  cjises  are  w^ported.  Wlien  cases  do  occur  they  are  very  similar  tu 
those  from  other  corrosive  poisons,  although  occasionally  accompanitii 
with  less  pain.  It  can,  however,  be  at  once  distinguislied  from  tkf 
other  acids  by  producing  yellow,  and  finally  brown,  stains  upon  any  tis- 
sues, or  indeed,  any  substances  of  animal  origin,  with  which  it  e«»mt*  in 
contact. 

Death  from  this  poison  may  result  ver>'  rapidly,  especially  with  clB- 
dr<»n.  Thus  Taylor  mentions  a  case  where  a  child,  intentionally  poisontu 
died  in  a  tVw  minutes,  and  another  case,  of  an  adult,  in  an  liour  and 
three  (juai-ters.  Usually  death  takes  place  within  twenty^-four  hours;,  al- 
though occasionally  it  is  delayed  fen*  some  weeks  or  months,  until  the 
usual  seecmdary  symptoms  are  developed. 

The  fatal  dose  of  this  poison  is  probaMy  smaller  than  of  the  oilirr 
mineral  acdds,  and  is  generally  given  as  about  one  quarter  of  an  oniitr. 
an  amount  whi<'h  has  been  known  to  kill  in  two  or  three  instances. 

Treatment  is  usually  unsuocessful,  but  is  conducted  on  the  same  prin- 
ciples as  in  the  case  of  sulphuric  acid. 
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^\  Poisoning  by  Nitric  Acid  Fumes. — ^Wheii  large  surfaces  of  the  acid 
.J/^are  exposed  to  the  air,  the  resulting  fumes,  partly  of  the  acid  itself  and 
"  'partly  of  some  of  the  lower  oxides  of  nitrogen,  are  extremely  poisonous. 
,^  Three  or  foiu*  instances  of  fatal  accidents  from  this  cause  are  reported 
\  in  the  journals,  and  quoted  bv  the  standard  authorities.  In  almost  every 
■'  case  they  happened  to  chemists  or  druggists,  and  their  assistants,  who 
'•  were  endeavoring  to  clean  up  the  d^bns  after  breaking  a  jar  or  carboy 
-  -  of  nitric  acid. 

The  symptoms  generaDy  come  on  after  some  little  time,  and  then  de- 

-  velop  more  or  less  rapidly  into  acute  inflammation  of  the  air-passages, 
'^  whidi  may  prove  fatal. 

An  interesting  case  of  this  class  of  poisoning  is  given  by  Dr.  Temple 

-  (Boitan  Med,  and  Surg,  Jour,,  1884,  vol.  ex.,  p.  496),  where,  out  of  four 
*.'  persons  who  tried  to  get  a  broken  carboy  of  acid  out  of  a  store,  one  died 
■J.  and  the  rest  were  more  or  less  affected.  One  of  these  was  a  gentleman 
.  who  was  exposed  to  the  fumes  but  a  few  minutes,  and  was  ta^en  down 
!    with  a  moderately  severe  attack  of  pneumonia  in  a  few  days. 

Another,  a  healthy  assistant,  felt  suffocated,  and  found  that  he  was 
relieved  by  going  into  the  open  air  to  breathe.  This  lasted,  off  and  on, 
for  thirty-five  minutes.  In  about  three  hours  he  felt  a  constriction  at 
the  chest,  and  pain  on  inspiration )  he  had  a  cough,  and  his  face  was 
pale,  almost  of  a  lemon  color.  His  pain  and  cough  increased  during  the 
night,  and  next  day  he  was  worse.  The  third  day  he  had  a  slight  cough 
and  some  pain  on  inspiration,  and  felt  very  weak.  There  were  a  few 
moist  rftles  over  the  chest.  After  that  he  got  better,  and  was  quite  well 
by  the  end  of  the  week. 

The  third  was  exposed  in  tlie  same  manner  as  the  one  just  mentioned, 
but  escaped  with  a  severe  cold  for  two  weeks. 

The  last  was  the  pi*oprietor  of  the  shop,  a  healthy  man  of  about  fifty- 
four  years,  who  had  a  longer  exposure  to  me  fumes.  Four  hours  later  he 
complained  of  '^  not  feeling  right,"  and  took  a  car  to  his  brother's  house. 
In  an  hour  and  a  half  more  he  felt  worse,  with  a  cough,  and  pain  on 
deej»  inspiration,  and  called  a  doctor.  His  pulse  was  rapid  and  weak, 
his  respiration  fast  and  shallow.  The  doctor  prescribed  ten  grains  of 
ammonium  carbonate,  which  relieved  him,  and  he  went  home  feeling 
weak,  and  with  a  dragging  step. 

During  the  night  ne  coughed  incessantly,  bringing  up  frothy,  straw- 
yellow  mucus.  In  the  morning  he  felt  easier,  and  took  some  milk,  and 
in  the  afternoon  he  was  free  from  pain,  excepting  a  tightness  around 
the  chest.  But  later  his  pulse  became  verj'  feeble,  and  in  liis  chest  were 
many  coarse  rdles,  and  before  night  he  died,  about  tliirty  hours  after  the 
accident.  At  the  autopsy  his  lungs  were  oedematous,  with  slight  injec- 
tion of  the  bronchi,  and  more  of  the  mucous  membranes  of  the  trachea 
and  laiyux.  His  heart  and  liver  were  injected,  and  there  were  small 
ecchymoses  in  the  right  auricle  of  the  heart. 


Chromic  Add — Chromic  Anhydride — CrO^. 

This  compound,  which  crystallizes  in  deliquescent  crimson  prisms, 
and  is  extremely  soluble  in  both  water  and  alcohol,  is  frequently  used  in 
medicine  as  a  cautery.    It  gives  but  little  pain,  and  destroys  rapidly  and 
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(leei)ly, and  hence  is  of t^n  employed  as  a  substitute  forelertn»-iauT-r.  i 
renicjvin^  veji^etations,  extirpating  tonsils,  aud  tJie  like. 

Most  of  the  text-books  on  mat^iria  iiiedica  and  therai«<»nti'>  n-.  c- 
mend  it  hi^lily,  and  give  no  mention  of  any  dangers  frum  ::>  fiv  i-^ 
l)ut  of  late  yt*ai-s  a  few  eases  have  been   reported  wliieh  uiakv  ir  T.n 
while*  to  si)eak  of  it  here. 

For  instan<*e,  Dr.  Fowler  {Brii.  MtfL  Jotn\^  18^1).  pai1  i..  y.  HI-  t^. 
eaiiterizin^  the  tonsils  of  an  emotional  vi'oniau,  forty-tive  yt*ai>MRn:-, 
th(^  aeid.  The  patient,  in  spite  of  instnietiuns,  swallowetl  Lt-r  saliv.i  t/j. 
a  drop  or  two  of  a<dd  in  it,  and  n<>t.i<*ed  a  slight  Ijiirniug  in  b'*rt!ir'is: 
In  half  an  hour  she  had  violent  pain  in  the  ox>igHStnum.  with  M^rivsi-c 
agonizing  vomiting  of  a  given  ropy  fluid,  and  fell  into  a  srati*«»f  iniLfT 
Purging  eanie  on  in  about  an  hour.  Slic  was  treat»il  with  ."^Tiaiulm?. 
hot-water  ]x)ttles,  and  the  like,  and  recovered  in  aiK>ut  three  Lour>.  b' 
ing  after  recoveiy  an  abundant  flow  of  iii'ine. 

A  similar  ease  Ls  rt»ported  by  Tisne,  in  the  Jmtr.  tfe  M((f.,  Pan^l'v 

The  ai'id  ean  also  aet  violently  wlien  used  externally.  TLu\  I^ 
Wliite  ( Unir.  Med. Mag., Phila.,  1889,  vol.  ii.,  p.  ;">4)  gives  a  ver}-  iiurr^mr 
and  straightforward  ac*eount  of  the  death  of  a  patient  of  hi.<  int^^-nr- 
seven  hours,  after  removing  some  vegetation  from  her  genital  opjan?  rj 
a  strong  solution  of  chromic  acid.  The  patient,  after  re<.*overiLir  -r.c 
the  ether,  complained  of  pain  in  the  vulva,  and  died  in  a  state  of  .^i- 
lapse.  Tlie  liver  and  kidneys,  on  autopsj^',  were  found  eongestri  sri 
on  analvsis  contained  chromium. 

In  other  words,  not  only  is  chromic  acid  a  powerful  corrosive,  fir. 
it  probably  has  some  direct  action  on  tlie  central  ner\'ou8  system  wL«t 
taken  into  the  blood. 

It  is  worth  noticing  that  potassic  diehromate,  KoCraO?,  an  onuu^->^ 
salt  in  common  use  in  the  arts,  also  lias  very  decided  toxic  projrnie% 
partly  local,  but  principally  affecting  the  nervous  system,  and  thai  a  fr^ 
cases  of  poisoning  have  been  reported  from  its  use. 


Boracic  Acid — Bone  Acid — H^BO 


3< 


Boracic  acid  occurs  in  commerce  as  whit«  or  colorless  crj-stals.  tiL<ii; 
soluble  in  hot,  and  moderately  in  cold,  water.  It  has  a  sliglit  ai^id  tast' 
and  n»action,  Imt  is  non-iiTitant,  ha«  no  odor,  and  is  much  used  as  a  r^ili 
antiseptic,  not,  it  is  beheved,  actually  killing  the  genns,  but  pn-wnniij: 
their  further  growth. 

Some  few  cases  have  of  late  years  been  reported  which  tend  lo  it » 
that  when  a})s<»rbed  ])y  the  body  in  moderately  large  quantities  it  asj 
act  as  a  vigorous  i)oison.  Thus  in  the  Med,  News  (1882,  vol.  xl.,  p.  571 
are  (juoted  tw(»  cas<»s  where  death  occurred  from  'washing,  with  fivr-j-r- 
cent,  solutions,  in  on(»  cas**  a  large  abs(».ess  and  in  the  other  a  ]ileunilrav- 
it  v.  An<l  cases  of  jioisoning,  with  recovery  ai^e  given  in  the  SAV.  Ijh^'' 
(188S,  p.  22),  and  bv  Dr.  Wcl(*h  (Med.  Record,  1888,  vol.  xxxiv.,  p.  Tv^V  ani 
Dr.  Lemoine  (iiazitte  Med.,  Paris,  1890,  p.  205).  Tlie  latter,  who  giv-* 
four  rasrs  of  i)oisoninfr  by  surgical  dressings  of  the  acid,  explains  tt^^ 
by  the  fact  that  the  patients  all  had  kidney  ti-ouble,  which  allowed  ti* 
dru^  to  a<*cunnilate. 

The  sjTuptoms  were  nnich  the  same  in  most  of  the  cases.    There  if» 
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a  general  rash,  beginning  near  the  place  of  application,  resulting  often 
in  exfoliation.  There  was  loss  of  appetite,  nausea,  and  vomiting ;  there 
was  often  more  or  less  trouble  with  the  intellect,  great  depression,  mel- 
ancholia, insomnia,  hallucinations,  and  even  delirium ;  and  in  the  worst 
cases  there  was  collapse. 


m.  THE  HALOGENS  AND  THEIR  SALTS. 

Under  the  above  name  we  include  four  elements,  chlorine,  bromine, 
iodine,  and  fluorine,  whose  sodium  and  potassium  compounds  closely  re- 
semble sea  salt,  sodiimi  chloride.  These  substances  all  combine  with  one 
atom  of  hydrogen  to  form  acids,  and  their  compounds  with  oxygen  and 
irith  various  metals  resemble  each  other  greatly.  They  differ  from  other 
elements  in  having  colored  vapors,  which,  by  tiie  way,  are  all  intensely 
irritating  to  the  lungs. 

Chhrifie — CI. 

This  substance,  a  heavy,  greenish-yellow,  corrosive  gas,  is  manufact- 
ured in  large  quantities  for  bleaching  and  antiseptic  purposes.  It  is  very 
corrosive,  and,  in  any  quantity,  will  set  up  acute  inflammation  of  the 
air-passages.  Inhaled  in  large  amounts  it  produces  narcotism,  and  even 
death,  by  paralysis  of  the  nerve-centers ;  but  although  in  every  qualita- 
tive laboratory  some  student  or  another  always  gets  a  violent  spell  of 
coughing,  from  smelling  too  eagerly  at  the  gas  as  it  is  evolved,  cases  of 
serious  poisoning  are  rare.  In  fact,  one  of  the  few  cases  on  record  has 
just  occurred  (February,  1894)  in  Itliaca,  where,  in  a  foolish  attempt  of 
some  college  boys  to  break  up  a  rival  class  supper  by  injecting  chlorine 
gas  into  the  room,  one  person  in  feeble  health  was  killed,  and  several 
others  severely  affected.  Its  salts  are  not  poisonous,  unless  in  enormous 
doses,  with  the  following  exception : 

Potassic  Chlorate. — This  salt  occurs  in  the  form  of  colorless  flat 
crystals,  with  a  bitter,  salty  taste,  readily  soluble  in  water.  It  is  largely 
manufactured  for  oxidizing  purposes,  for  use  in  explosives,  and  for  pro- 
ducing oxygen. 

ExterufiJly  it  is  a  powerful  irritant  upon  mucous  membranes  and 
ulcerated  surfaces,  and  is  used  largely  for  gargling  and  washing  the 
mouth  in  sore  throat,  salivation,  small  ulcers,  and  the  like,  and  also  for 
treating  other  inflamed  surfaces. 

Internally  it  is  a  decided  poison,  and  though  often  swallowed  rather 
freely  in  the  above  disorders,  is,  in  large  doses,  always  to  be  considered 
dangerous. 

The  symptoms  are  usually  those  of  an  irritant,  i.e.,  nausea,  vomit- 
ing, pain  in  stomach  and  abdomen,  dyspnoea,  diarrhoea,  and  the  like, 
with,  when  severe,  more  or  less  collapse.  But  besides  this  it  has  a 
characteristic  action  upon  the  blood,  breaking  down  the  red  blood-cells, 
and  changing  the  haemoglobin  into  brownish  methsemoglobin. 

This  results  in  changes,  inflammation,  and  swelling  of  the  liver  and 
spleen,  and  in  ver}-  marked  trouble  with  the  kidneys.  These  become 
highly  congested,  producing  small  amounts  of  brownish,  thick  urine,  full 
of  albiunen,  and  of  brownish-red  casts  containing  broken-down  blood- 
cells.    Following  this  frequently  come  nervous  symptoms,  headache, 
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delirium,  and  coma,  and  the  patients  die  of  collapse,  sometimfs  in  a  ftr 
hours,  but  generally  after  a  day  or  two. 

It  has  been  claimed  that  this  action  of  the  salt  was  due  to  its  liiidiz- 
ing  power  upon  the  blood ;  but  careful  experiments  by  Himt?  and  orhr.'s 
have  shown  that  from  ninety  to  ninety-eigrht  percent,  of  a  dose  f»f  j«^i*^ 
sic  chlorate  can  be  recovered,  unchanged,  from  the  urine  in  the  tiiuy 
of  a  few  hours. 

There  is  much  difference  of  opinion  as  to  the  amount  of  this  salt  tb: 
can  be  taken  with  safety.  Various  experimenters  have  taken  one  ohD'y 
at  a  time  Nnthout  any  special  effects,  although  one  of  these.  Dr.  F«idl- 
tain,  after  taking  one  and  one  eighth  ounces,  died  in  seven  days  fr* 
nephritis.  The  smallest  fatal  dose  recorded  is  forty-six  grains, 'fiii'-fi 
killed  a  child  of  three  years. 

Dr.  Jacobi,  who  studied  carefully  the  toxicology  of  potassic  chlwati^, 
considers  that  the  maximum  amount,  in  divided  doses,  for  twentr-f^Mr 
hours,  should  be,  for  infants  under  three,  from  twenty  to  twenty-fivr 
grains,  and  for  children  older  than  that,  up  to  about  thirty  grainis.  whUr* 
for  adults  it  may  amount  to  a  hundred  or  a  hundred  and  twenty-fiv^ 
grains. 

Bromine — Hr. 

Bromine  is  a  dark  red  liquid,  with  a  very  disagreeable  pungent  ant4L 
and  emitting,  at  ordinary  temperatures,  acrid,  irritating,  brownish-mi 
fumes.  It  is  slightly  soluble  in  water,  but  more  so  in  alcohol  and  ether. 
and  is  used  to  some  extent,  in  medicine,  as  a  powerful  and  rapid  caiu- 
tic,  and  occasionally  as  a  vigorous  antiseptic.  When  taken  internally  it 
would  act  as  a  powerful  caustic,  and  indeed  one  case  is  reported  wh«^ 
an  ounce  of  bromine,  taken  into  the  stomach,  produced  death,  wiik 
symptoms  of  active  corrosion  followed  by  collapse,  in  seven  and  a  h*lf 
hours. 

Potassium  Bromide,  KBr. — All  the  metallic  bromides  are  moiv  <-r 
less  poisonous,  but  from  experiments  by  F^re  {Compt  Rend.  B'wl^  V^\. 
vol.  iii.,  p.  771)  it  would  appear  that  potassium  bromide,  the  salt  m«irt 
used  in  medicine,  is  five  times  more  poisonous  than  strontium,  and  fif- 
teen times  more  so  than  sodium,  bromide,  both  of  which  may  be  su)jeri- 
tuted  for  it. 

Potiissium  bromide  acts  distinctly  as  a  nerve  depressor,  and  is  lar^ly 
used  to  quiet  and  soothe  the  nerves  in  cases  of  excessive  exoitemeat 
Thus,  for  instance,  it  is  of  value  in  the  convulsions  of  children,  semal 
excitement,  the  vomiting  of  pregnancy,  epilepsy,  tetanus,  str}*ehnine  pi 
soning,  and  the  like ;  and  in  these  conditions  it  is  given  inlarge  d«s» 
eveu  half  an  ounce  at  a  time,  without  serious  symptoms. 

Wlien,  however,  it  has  been  pushed  too  far,  or  taken  for  too  gPMti 
length  of  time,  it  produces  marked  effects  upon  the  nervous  srstan. 
The  patients  suffer  from  cerebral  weakness ;  they  are  stupid,  diffienlt  w 
rouse,  lose  their  memory ;  they  stagger  and  become  dizzy  on  slight  exff- 
tion,  sometimes  becoming  partially  paralyzed,  and  are  much  deprw«i 
The  body  temperature  is,  as  a  rule,  much  lowered.  They  also  girnmUr 
suffer  from  a  severe  rash,  some  oedema  and  swelling  of  me  skin.  eyiWi 
and  occasionally  mucous  membranes,  and  they  have  a  fetdd  breath.  Ow* 
sionally,  too,  there  are  symptoms  of  local  irritation.  These  cases  iiwiaPj 
recover  when  treated  Tvith  stimulants,  and  when  given  plenty  of  water* 
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as  to  wash  the  salt  from  the  system,  but  occasionally  they  result  in  death 
from  exhaustion,  heart-failure,  and  collapse. 

The  time  of  death,  and  also  the  fatal  dose,  varies  greatly.  In  one 
case  (Dr.  Hamer,  Columbus  Med.  Jour,,  1884,  voL  iii.,  p.  259)  a  woman  was 
given  eighty-five  grains  of  the  salt  ever}-  four  hours.  After  four  days 
another  doctor  found  her  almost  comatose,  muttering  to  herself,  with  a 
temperature  of  95  J^o,  weak  rapid  pulse,  very  anaemic,  passing  little,  albu- 
minous urine,  and  with  pain  in  head  and  over  ovaries.  The  medicine, 
she  said,  burned  her  mouth  and  throat  whenever  she  took  it.  In  spit<3 
of  treatment  she  died  in  eight  and  a  half  days  from  the  first  dose. 

In  another  case  (Brit  Med.  Jour.,  1882,  part  i.,  p.  616),  a  doctor  called 
to  treat  a  child  recovering  from  convulsions  prescribed  five  grains  of 
potassium  bromide  every  four  hours.  After  the  first  dose  the  child 
seemed  much  better,  but,  a  few  minutes  after,  drank  down  most  of  the 
medicine,  some  eighty  grains  in  all.  In  ten  minutes  the  child  became 
I)ale,  with  blue  lips,  and  lay  down  to  rest  j  and  within  five  minutes  more 
it  died  quietly. 

In  general  the  symptoms  of  "bromism"  come  on  gradually,  with 
ordinary-sized  doses,  and  can  be  recognized  in  time  to  prevent  serious 
injury. 

Iodine — L 

This  occurs  in  soft,  bluish-black,  crystalline  scales,  having  a  metallic 
luster  and  an  irritating  smell  and  taste.  It  volatilizes  slightly  at  ordi- 
nary temperatures,  and  at  about  220^  F.  it  melts  and  changes  into  a  vio- 
let vapor.  It  is  almost  insoluble  in  water,  but  dissolves  freely  in  a  solu- 
tion of  potassic  iodide,  and  also  in  alcohol,  and  ether.  Its  solutions  turn 
starch  blue. 

Externally  it  acts  as  a  powerful  irritant,  and  if  very  strong,  as  a  caus- 
tic. It  is  largely  used  in  medicine  for  producing  local  counter-irritation, 
and  for  this  purpose  is  painted  on  the  skin,  in  the  form  of  a  tincture. 
If  the  latter  is  strong,  and  is  applied  repeatedly,  it  will  produce  blisters 
and  verv  decided  inflammation. 

When  swallowed,  it  acts  as  a  powerful  irritant,  and  when  in  moder- 
ate-sized doses,  ten  and  twenty  grains,  has  been  known  to  produce  death, 
witli  the  usual  symptoms  of  a  cori'osive  poison. 

It  also  has  certain  specific  effects  when  absorbed  into  the  system, 
■either  from  injection  into  a  cyst  or  cavity,  or  by  being  painted  on  an 
ulcei'ated  surface.  Under  these  circumstances  it  produces  more  or  less 
gastric  irritation,  shown  by  vomiting,  purging,  and  the  like ;  also  some 
nervous  symptoms,  neuralgia,  disturbed  intellect,  dizziness,  and  so  on ; 
and  finally,  by  its  elimination,  produces  considerable  inflammation  of  the 
kidneys,  and  often  an  eruption  on  the  skin. 

An  interesting  case  of  acute  iodine  poisoning  is  given  by  Dr.  Culpeper 
{Therap.  Gaz,,  1888,  vol.  iv.,  p.  225).  A  colored  woman  painted  both  legs 
of  her  eleven-year-old  boy  with  a  solution  of  iodine  strcmg  enough  to 
take  off  all  the  skin  from  above  his  knees  to  below  his  ankles.  This  was 
done  at  night,  and  all  night  and  next  day  the  little  fellow  complained 
of  much  local  pain.  At  night  he  had  a  headache,  with  pain  in  stomach, 
bowels,  and  bLadder,  and  in  the  back  over  the  kidneys,  and  passed  no 
urine. 

The  second  day  he  was  worse,  with  diarrhoea  and  vomiting,  and  the 
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ttiri  -LiT  -.lrr?r-  svmptoms  increased.  On  the  fourth  dav  he  wa*  wiflrj. 
ziLiZ  ^r  ::_  '■"  nirlr.  j.  pursing,  and  hieoou^hinjr,  and  iodine  was  fnim*!  a 
r*  -L  :.r^.->r>  ivnl  v.-2Li:r*l  matter.  He  "was  very  dizzy  and  had  famtiu- 
r>.  Tlilr  ::  ■  -i^lur  tti^s  i^a^oi^rtl  at  alL  and  after  five  and  a  half  <uiys> 
*i:r-i  ■f.irrlv.  iir-r  i<*>.-:nir  alniust  piire  blood. 

H>  >::-:Tr^::ir*r  «iid  not  rist-  alxtve  98.8^,  fdthough  then*  va.'i  n>i 
r^w  ^-ir:\t--^ :  •Lrr»r  wa>  ti«tjU  suppr^s«iion  of  urine  from  the  UgiLn*j.s; 
\1<  iL*r-ll-r'-:  wi<  -I-sir.  althoufirh  he  was  ver\*  giddy  on  taking  tht  \t\A 
eirir :•-::.  Lai.'i  hr  h;*d  *.-«:'n>tant  symptoms  of  gajitric  irritation. 

Potassium  Iodide.  KI. — This  s«dt  is  given  in  verj- large  dost*,  fjp^ 
cijily  ir.  rh-^-  latter  stages  •"^f  syphilis,  and  is  usually  borne  qnite  vclL  I: 
must-  b  'W-ver.  >«e  used  <?arefuUy,  or  it  will  give  some  of  the  symptoiLf  i? 
i«>iinr  {.->:si"«niiig.  Wginniug,  usually,  with  a  rash,  and  eontumin^  ¥itl 
eereriral  sympt« 'ms,  and  sometimes  with  lowering  of  temperature.  Thr* 
effe^ns.  as  a  rule,  are  not  dangerous,  and  are  ea;raly  cured  after  stoppt^ 
of  the  drug. 

IV.  PHOSPHORUS. 

This  substance  was  discovered  by  Brandt,  in  1669,  in  the  residDf* 
from  urine,  while  searching  for  the  philosopher's  stone.  It  was  namK 
from  its  piiwer  of  shining  in  the  dark,  and  for  a  hundred  and  fifty  yt«s 
was  regardtnl  almost  solely  as  a  curiosity.  In  the  early  part  *»f  iLi> 
centurj"  it  was  introduced  for  the  manufacture  of  matches,  and  aft'^- 
wards  as  a  vermin  killer,  and  since  then  has  been  manufactured  in  Lut? 
quantities. 

Phosphorus  never  occurs  in  nature  excepting  when  combineii  witt 
oxygen  or  some  other  element.  Its  compounds,  however,  esi>ecially  tb 
(ortho! phosphates  of  calcium,  magnesiiun,  sodium,  and  potassium,  apr 
found,  widely  ilistributed.  in  the  form  of  rocks  and  minerals,  in  all  soik 
in  almost  all  natiu^l  terrestrial  waters,  and  in  the  tissues  and  flnid>  ^i 
plants  and  animals.  In  the  latter  it  chiefly  occurs  in  the  bones  and  thr 
brain  tissue. 

It  is  prepareil  from  the  ashes  of  bones,  which  are  principally  ism- 
posed  of  ealriuni  phosphate,  by  separating  the  calcium  with  sulphunc 
acid,  and  distilling  the  resulting  acid  with  charcoaL 

Properties. — It  is  a  light  yellow,  translucent,  horn-like  solid,  whii 
can  be  easily  cut,  and  which  api>ears  in  conunerce  usuallv  as  small  rtii'k 
covere<l  \\'itli  a  whitish  coat.  It  has  no  taste,  but  a  peculiar  garlir  smoL 
It  ignites  in  the  air  at  100^  F.,  but  when  in  an  inert  atmosphere  likr 
car}H)n  dioxi<ie,  or  under  water,  it  melts  at  109^  P. 

It  is  practically  insoluble  in  water,  but  dissolves  freelv  in  caA« 
disnlphide,  and  to  a  less  extent  in  oils,  concentrated  acetic  acid,  and 
ether.  By  suita})le  treatment  it  can  be  changed  into  two  if  not  thw 
other  varieties  of  phosphorus.     One  only  of  these  is  important,  the  r*d 

{)hosphorus,  which  is  a  red  powder,  insoluble  in  the  above  media,  fu* 
ess  combustible  than  the  common  form,  and  non-poisonous.  In  «»• 
merce,  however,  it  almost  always  contains  a  small  j^ercentage  rf  4* 
yellow  or  ordinary'  phosphorus. 

Physiological  Properties.— In  small  quantities,  «iiff  dement  Mlitf 
a  stimulant  to  the  nutrition  of  the  tissues,  and  eq;>eoiallv  of  the  ih"^** 
centers.    It  is,  therefore,  much  used  in  ezhanfltUm,  ag  «VMi  ^Smm^d 
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the  spinal  or  brain-centers,  in  neuralgia,  anaphrodisia,  incipient  myelitis, 
and  the  like.  It  also  stimulates  the  formation  of  bone  tissue,  and  is 
often  employed,  with  iron,  in  cases  of  osteomalacia,  rickets,  and  similar 
diseases.  In  experiments  on  animals  the  spongy  tissue  becomes  denser, 
and  the  hard  tissues  thicken,  in  some  cases  till  the  canal  is  almost  filled  up. 

Poisonous  Properties. — These  have  been  recognized  ever  since  phos- 
phorus was  manufactui'ed  for  commercial  purposes.  In  this  country 
and  England  cases  of  poisoning  by  it  have  been  mostly  confined  to  ac- 
cidents or  murders ;  but  on  the  Continent,  and  especially  in  France,  it  is 
much  used  for  suicide,  and,  some  years,  heads  the  whole  list  of  poisons. 
It  has  the  advantage  of  being  cheap  and  easily  obtained,  but  it  produces 
great  suffering  and,  usually,  a  slow,  lingering  death. 

Symptoms-rrRapid  Cases. — In  some  cases,  perhaps  ten  or  fifteen 

Sercent.,  a  fatal  dose  of  phosphorus  will  act  promptly  and  produce 
eath  within  twenty-four  hours  or  so.  Under  these  circumstances  the 
first  symptoms  arer' usually  retching  and  vomiting,  with  sharp  pains  in 
the  epigastriimi,  and  an  odor  of  phosphorus  both  in  the  breath  and 
Tomitcd  material.  These  sjinptoms  often  improve  instead  of  growing 
worse,  but  the  patient  sinks  into  a  state  of  collapse,  and  dies  in  coma, 
or  in  convulsions. 

Death  may  occur,  under  these  circumstances,  in  but  a  few  hours 
after  taking  the  poison.  Von  Maschka  ( Wien,  Med,  Wochensch.y  1884, 
pp.  608,  648)  reports  in  detail  two  cases  of  his  own,  of  a  girl  twenty- 
seven  years  old  and  a  man  sixty-one  years  old,  each  of  whom  died  in 
oight  hours  j  and  quotes  cases  of  death  in  eight,  seven,  and  four  hours 
respectively.  The  last  case,  which  is  quoted  from  Kessler,  was  of  a  child 
seven  weeks  old,  who  had  sucked  the  heads  from  six  or  seven  matches. 

Symptoms — Ordinary  Cases. — In  the  great  majority  of  cases  the 
first  symptoms  do  not  appear  for  some  hours  or  even  days  after  the 
poison  is  taken,  and  then  are  not  very  severe.  They  consist  of  a  feeling 
of  weakness  and  general  ill-health,  with  some  nausea,  and,  perhaps, 
vomiting,  and  some  epigastric  pain.  The  vomited  matter  and  the  breath 
usually  smell  of  phosphorus,  and  occasionally  are  luminous  in  the  dark. 

These  svmptoms,  especially  under  treatment,  get  no  worse,  and  in- 
deed often  improve,  for  one  or  two  days  or  even  longer.  There  may  be 
slight  fever,  thirst,  loss  of  appetite,  and  the  like,  but  nothing  to  cause 
much  alarm. 

Tlien  come  symptoms  of  jaundice,  usually  beginning  with  yellow 
coloring  of  the  conjunctiva?  and  the  presence  of  bUe  in  the  urine.  The 
skin  becomes  yellow,  the  stools  are  liver-colored,  and  finally  almost  white 
— "  chalk  and  water,"  as  they  are  frequently  described — the  liver  be- 
comes considerably  enlarged,  and  is  painful  on  pressure. 

The  kidneys  also  are  affected,  as  is  shown  by  the  urine  being  scanty, 
full  of  albumen,  often  containing  casts  and  blood,  and,  sometimes,  glu- 
cose. Bile  acnds  and  bile  pigments  are  present  in  it,  and  not  infrequently 
leucine  and  tjTOsine ;  while  under  the  microscope  can  be  seen  small  fat- 
globules,  partly  free  in  the  liquid,  partly  in  epithelial  cells. 

The  patient  by  this  time  is  dangerously  ill ;  nervous  symptoms,  such 
as  delirium,  frequently  of  an  erotic  character,  or  a  heavy  comatose 
sleep,  set  in.  The  temperature  may  fall  very  decidedly,  but  not  infre- 
quently rises,  sometimes  very  high ;  and  the  patients  finally  die  of  col- 
lapse, sometiines  in  coma,  sometimes  in  convulsions. 
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Occasionally,  with  these  signs  of  liver  disease,  come  some  pwiilijr 
symptoms  of  the  blood.  The  blood  becomes  dark,  not  easily  tiiaeL- 
lated,  if  at  all,  with  fewer  red  and  more  white  blood-cells,  and  gives  jw 
to  bleedings  from  different  parts  of  the  body.  Women  frequeutly  jI-it 
freely,  as  at  menstrual  periods  (they  invariably  abort  or  Lave  a  m-v 
carriage  when  in  pregnancy),  and  there  may  occur  obstinate  blee^lings 
from  the  gums,  nose,  kidneys,  or  bowels.  In  these  cases  the  (ILmn? 
may  last  for  a  long  time,  and  the  patients  finally  die  of  anaemia. 

Post-mortem  Changes. — In  the  ordinary  cases  there  will  lie  fonul 
an  extreme  fatty  degeneration  of  the  liver  and  kidneys,  and  also  pentr- 
ally  of  the  heart,  lungs,  and,  in  fact,  almost  all  the  tissues  of  the  VkkIv. 
The  liver,  in  the  early  stages,  is  much  enlarged,  but  afterward  dinuu- 
ishes  in  size,  and  may  be  much  atrophied.  It  always,  however,  has  more 
or  less  of  a  yellowish  look  when  cut,  and  contains  httle  or  no  bl^Vi 
Pieces  of  it  will  sometimes  bum  freely  when  touched  with  a  lirfitnl 
mat<;h.  Under  the  microscope  the  cells  appear  much  broken  down  and 
full  of  fatty  globules. 

The  kidneys  present  similar  appearances.  The  cortex  peels  off  earily. 
and  on  section  the  tissue  has  a  yeUow  color  and  a  greasy  feeling. 

The  lungs  and  heart  also  show  signs,  generally,  of  fatty  degeneration: 
the  blood  is  dark  colored,  and  forms  numerous  ccchymoses  in  the  en- 
docardium, the  mediastinum,  and,  in  fact,  all  over  the  body. 

It  used  to  be  stated  that  phosphorus  produced  inflammation,  and 
often  ulceration,  of  the  stomach  and  intestines.  It  really  pmduivs 
rather,  a  gastro-adenitis — i.e.,  the  mucous  membrane  becomes  rauA 
thickened,  white,  and  opaque,  from  a  great  enlargement  of  the  srlanii? 
and  a  fatty  degeneration  of  the  epithelium.  This  also  is  the  case  with 
the  intestines. 

Phosphorus  Poisoning  vs.  Acute  Yellow  Atrophy  of  the  Liver.— 
When  jaundice  has  once  set  in  it  is  almost  impossible,  by  clinical  means. 
to  distinguish  between  these  two  forms,  if  the  liver,  in*  the  phospbonis 
cases,  has  had  time  to  contract.  In  the  earher  sta^s  it  eidarges  a  pw^d 
deal,  and  does  not,  as  a  rule,  get  small  until  the  jaundice  has  lasted  two 
or  three  days. 

It  is  claimed  that  in  acute  yellow  atrophy  there  is  far  more  leuiw 
and  t^TOsine  in  the  umie  than  in  phosphorus  poisoning ;  and  also  thai 
the  intestines  contain  gray- white,  knotty  f cecal  matter,  while  in  the  pho*- 
phoms  cases  the  exci^eta,  are  usually  fluid. 

These  differences,  however,  are  slight,  and  it  is  better  to  trust  f«^r 
distinction  upon  tests  for  phosphorus,  either  in  the  early  vomited  matter, 
or  in  the  intestines  and  tissues  after  death. 

Time  of  Death. — These  cases  usually  die  in  from  three  to  ^#ven 
days,  though  they  sometimes  linger  ten  days  or  a  fortnight.  Out  of  129 
cases  of  all  kinds  looked  up  by  Dr.  Blj^th,  17  died  within  twenty-four 
hours,  30  witliin  two  days,  103  within  seven  days,  22  more  bef<»pe  t<^ 
days,  and  4  lived  for  more  than  ten  days,  1  dying  at  the  end  of  eight 
months. 

Treatment  and  Antidotes. — ^Wlien  once  the  phosphorus  has  Vs 
absorbed  in  the  circulation  in  sufficient  amounts  to  produee  the  livrf 
lesions,  treatment  is  of  bnt  little  value.  The  poison  must  be  ejectwl  «s 
far  as  possible,  before  it  is  absorbed,  by  vomiting  and  purging,  and  tbe» 
what  remains  must  be,  if  possible,  rendered  inert.     Ix  is  not  alisOT^ 
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very  qxiickly,  for  free  phosphorus  has  been  found  in  the  faeces  for  two 
or  three  days  after  it  was  taken. 

There  are  two  antidotes  to  phosphorus,  of  more  or  less  value,  cupric 
sulphate  and  oil  of  turpentine.  The  copper  salt  forms  a  black  phosphide 
of  copper,  which  is  harmless  and  can  be  removed,  it  is  said,  by  the  kid- 
neys. So  it  is  good  practice,  when  a  patient  is  brought  in,  to  give  him 
an  emetic  of  tliree  grains  of  cupric  sulphate  in  some  water,  and  to  repeat 
it  at  frequent  intervals. 

The  use  of  oil  of  tiu^pentine  was  introduced  by  Andant,  who  in  1868, 
it  is  said,  met  a  case  of  a  man  who,  to  commit  suicide,  took  a  lot  of 
phosphorus  paste,  and  then,  to  hasten  his  end,  took  a  good  drink  of  tur> 
pentine.  To  the  great  astonishment  of  both  physician  and  patient  the 
symptoms  were  slight,  and  recovery  was  rapid. 

At  any  rate,  some  kinds  of  oil  of  turpentine,  probably  turpentines 
that  have  been  exposed  to  the  air  for  a  long  time,  have  undoubtedly  the 
property  of  making  an  inert,  gelatinous  mass  with  the  poison,  and  also, 
very  possibly,  help  to  oxidize  it  and  thus  make  it  harmless.  One  exper- 
imenter, Personne,  poisoned  fifteen  dogs  with  phosphorus,  and  gave 
turpentine  to  ten,  all  of  whom  survived,  while  the  other  five  died  with 
the  characteristic  symptoms. 

It  should  be  given  in  doses  of  from  thirty  to  forty  minims  (2  to  2^  gr.) 
every  half -hour  or  so,  for  two  or  three  days. 

Dangerous  and  Fatal  Doses. — ^The  medicinal  doses  of  phosphorus 
vary  from  one  thirtieth  to  one  twelfth  or  even  one  quarter  of  a  grain. 
In  an  interesting  paper  Mr.  Thompson  (Fractitimierj  1872,  part  ii.,  p.  13), 
^ving  his  experiences  in  neuralgia,  advises  starting  with  one  eighteenth 
of  a  grain  every  three  hours,  and  increasing  to  one  twelfth  of  a  grain 
and  higher.  He  tells  of  one  case  where  a  person  took  one  quarter  of  a 
nain  four  times  a  day,  for  three  days,  without  injury.  On  the  other 
nand,  on  page  103  of  the  same  volume,  Dr.  Anstie  tells  how  a  man 
taking  one  tMrtieth  of  a  grain  three  times  a  day  for  six  or  seven  days 
(under  three  quarters  of  a  grain  in  all)  developed  distinct  symptoms  of 
poisoning.     The  subject,  in  this  case,  was  highly  neurotic. 

Death  has  been  more  than  once  reported  from  quantities  of  phos- 
phorus varying  from  one  to  two  grains.  Sir  R.  Christison  gives  two 
fatal  cases,  one  from  one  and  a  half  grains  and  the  other  from  about  two 
grains,  and  Galtier,  a  case  where  a  woman  died  from  taking  about  one 
grain  in  the  course  of  four  days.  A  case  was  reported  by  Lobel  of 
Jena  where  a  lunatic  was  killed  by  a  dose  of  one  eighth  of  a  grain. 

It  is  fair,  accordingly,  to  state  that  from  one  to  two  grains  would 
constitute,  as  a  rule,  a  dangerous  if  not  fatal  dose. 

It  is  not  necessary  for  the  poison  to  be  taken  internally.  A  curious 
case  is  repoi-ted  by  Dr.  Hill  {Lancet^  1890,  part  i.,  p.  398),  where  a  ser- 
vant-girl, wishing  to  give  an  interesting  "  dark  s6ance "  to  her  fellow- 
servants,  rubbed  some  phosphorus  paste  on  her  face  and  hands.  The 
resulting  illumination  was  satisfac*,tory  enough,  but  the  poor  girl  died, 
with  characteristic  symptoms,  on  tJie  eighth  day. 

Poisoning  by  Phosphorus  Vapor — Necrosis  of  the  Jaw. — Soon  after 
phosphorus  was  manufac*,tured  on  a  large  scale,  it  was  noticed  that  work- 
men exposed  to  its  fumes  were  subject  to  a  peculiar  disease  of  the  jaw- 
bone. In  1845  twenty-two  cases  were  reported  in  Austria,  and  two 
years  later  Von  Bilva  and  Geist  discussed  fully  the  etiology  of  sixty- 
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eight  cases  in  Germany.  Of  late  years,  thanks  somewliat  to  im|iKTr] 
ventilation,  enforced  cleanliness,  washiug^  the  mouths  with  alum  toi 
alkaline  solutions,  and  rejection  of  workmen  with  unsonnd  ttrtk  wJ\. 
more  than  all  these,  to  the  use  of  red  phosphorus,  the  disease  ha^  alnh^r 
disappeared. 

The  first  symptoms  were  usually  those  of  a  severe  toothache,  g^-n*?- 
ally  in  the  lower  jaw.  This  would  become  worse,  and  the  aching  t<ytii 
would  be  pulled  out,  thereby  relie\niig  the  pain.  But  the  wonud  in  tLf 
gum  would  not  heal ;  offensive  matter  ivoiild  ooze  out,  and  the  s«xi*'t> 
of  the  teeth  would  become  bai*e  and  exposed. 

Occasionally  this  bare  piece  of  bone  w^ould  sh>ugh  off.  with  tvo  or 
three  neighboring  teeth,  and  the  wound  -would  heal  up  aU  right.  Bet 
generally  the  disease  would  spi-ead  slowly  or  fast ;  more  of  the  jawwoiiJ 
become  involved,  the  teeth  faUing  out  and  the  bone  l>eing  laid  hare.  Tlr 
gums  would  become  swollen  and  infiltrated,  offensive  pus  would  encr. 
and  often,  if  not  treated,  in  the  course  of  some  months  or  years,  tk 
patient  would  die  of  debility,  septic  pneumonia,  or  the  like;  or  t-Ls^^' 
well,  though  horribly  deformed  by  the  loss  of  larpe  masses  of  the  jaw. 

The  disease,  it  would  appear,  is  a  purulent  inflammation  of  the  iLsr- 
row  of  the  bone  (osteomyelitis),  and  spreads  from  the  interior  tow;d 
the  periosteum.  The  poisonous  fumes  are  usually  supi>osHl  to  eiitt-r  ti;- 
system  through  a  decayed  tooth,  but  this  does  not  seem  invarial>ly  t«l- 
tne  case. 

The  treatment  usually  adopted  is  an  immediate  removal  fn»ni  tb 
exposure,  followed  by  a  pretty  free  use  of  the  knife.  The  dead  >M.n''i> 
removed  wherever  i)ossible,  and  the  woimd  opened  up,  and  th<^MwplJv 
cleansed  by  irrigating  constantly  with  antiseptic  washes.  If  carefully 
done  it  is  possible  to  remove  the  decayed  bone,  leaA^ing  the  periostt^uin 
intact,  in  which  case  new  bone  will  frequently  form  and  preserve  both  th^ 
strength  and  the  shape  of  the  original  jaw.  A  case  of  this  sort,  wh^r^ 
a  whole  lower  jaw"  wa«  removed  from  a  girl  by  Dr.  WtK>d,  at  Belltvu», 
in  1857,  is  commented  on  most  favoi'ably,  as  a  si>ei»inieu  of  Anieri'-af! 
surger}%  in  the  Luned  (1877,  part  i.,  p.*  813).  The  i)atient  reoovt-^i 
from  the  operation,  and  died  of  some  bi-ain  disease  three  yeai-s  after  tk 
operation,  and  the  jaw  was  found  to  be  completely  re-formed.  It  was  pr>^ 
served  as  a  curiosity,  and,  twenty  years  afterward"  was  exhibited  at  a  Mnii- 
cal  Congress  at  Berlin,  much  to  the  interest  of  the  European  phvsii'iaiiN 

Tests  for  Phosphorus. — The  vomited  material,  as  well  as  the  fff^v*. 
mine,  and  even  the  ))reath,  will  geneniUy,  in  the  early  stagt»s  of  i>i»iN'L- 
ing,  have  a  peculiar  garlic  smell,  and  shine  in  the  dark.  Besides  thi- 
then*  are  two  methods,  (me  dis<»overed  by  MitscherUch  and  the  othvrl'j 
Diisart,  for  ol>taining  good  evidence  of  the  presence  of  minute  tnuTSi'f 
phos])]i()rus  or  phosphorous  acid. 

MifsrhcrJich's  Test. — If  a  mixture  containing*  phosphorus  is  ainiln- 
lated  with  siilp]iuri(*  acid  and  carefully  distilled  on  a  sand-liath.  aud  tk 
vapors  condensed  in  a  glass  (»ondensing-tu]>e  in  a  dark  rcK>ni,  any  jih***- 
]>horns  present  will  be  volatilized,  and,  in  condensing,  light  up  the  riiVr 
If  pr<'s<'iit  in  any  quantity,  its  amount  can  be  determined  bv  oxidiziLi: 
it  witli  uitnc  acid,  and  then  ])recipitating  it  with  amnionic  inolyMatr. 
or  animonio-magnesic  sulphate,  and  weighing.  But,  in  this  ease,  ww^ 
must  lu»  taken  that  nothing  frcmi  the  flask  is  allowed  to  spatter  over  int*^ 
the  condenser. 
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This  luminosity  can  be  observed  for  quite  a  time,  half  an  hour  or 
more,  with  one  fortieth  or  one  fiftieth  of  a  grain  of  phosphorus,  mixed 
with  several  ounces  of 'liquid.  It  is  interfered  with  by  the  vapors  of 
alcohol  and  ether,  which  would  be  quickly  volatilized,  and  of  oil  of 
turpentine;  also  by  calomel,  corrosive  sublimate,  and  large  quantities 
of  iodine.  It  is  not  affected,  however,  by  the  presence  of  organic 
matter. 

Ph4)iq)horeied  Hydrogen  Test. — This  gas  is  formed  by  the  action 
of  nascent  hydrogen  on  free  phosphorus  or  on  its  lower  oxides,  and 
bums  with  a  characteristic  green  flame.  Hence,  if  a  suspected  solution 
is  placed  in  an  evolution-flask  containing  zinc  and  dilute  sulphuric  acid, 
from  which  the  hvdrogen,  passing  through  a  drying-tube  containing 
caustic  potash  or  Imie,  is  led  to  an  ignition-tube  and  is  there  burned,  the 
oolor  of  the  flame,  if  phosphorus  be  present,  will  change  from  a  faint  blue 
to  a  brilliant  green.  This  flame  can  be  further  tested  by  the  spectroscope. 
The  end  of  the  tube  should  be  kept  cool  in  this  experiment. 

This  test  will  show  the  presence  of  phosphorus  in  as  small  amounts 
as  the  Mitscherlich  test,  and  is  not  interfered  with  by  anything  that  is 
likely  to  be  present. 

v.    ANTIMONY. 

History. — This  element  was  known  to  the  ancients  both  in  its  metallic 
state  and  in  its  salts.  The  metal,  known  as  stibium,  was  used  to  some 
extent  by  both  Greeks  and  Romans,  while  the  black  sulphide,  now  called 
stibnit^,  which  is  the  commonest  form  in  which  antimony  occurs  i^ 
nature,  has  been  used  from  time  immemorial  up  to  the  present  day,  in 
the  East,  on  account  of  the  fine  black  powder  obtained  fi'om  it.  This  is 
mentioned  not  only  in  comparatively  recent  tales,  like  the  Arabian  Nights, 
where  the  women  always  paint  and  touch  up  their  eyebrows  and  eye- 
lashes with  "  kohl,"  but  is  even  alluded  to  in  tlie  Bible,  when  Jezebel,  be- 
fore putting  her  head  out  of  the  castle  window  to  greet  the  \dctorious 
rebel,  Jehu,  *'  painted  her  face,"  or,  as  the  other  translation  gives  it,  "  put 
her  eyes  into  painting." 

The  name  antimony  was  given  to  it  in  the  middle  ages  by  BasU  Val- 
entine, a  Gennan  monk,  who,  early  in  the  fifteenth  century,  desc*.ribed 
its  medicinal  powers  in  a  book  Curnis  Triumphalis  Antimonii,  The 
story  goes  that  while  studying  the  properties  of  some  of  the  metals  he 
threw  the  refuse  from  some  of  his  experiments  into  a  pig-pen,  and  was 
interested  to  see  that,  although  the  pigs  were  violently  purged,  they  grew 
fat  and  strong  un<ler  the  treatment.  He  accordingly  put  some  in  the 
food  at  the  convent,  but,  whether  from  his  carelessness  or  the  poor  con- 
stitution of  the  good  brothers,  he  killed  nearly  all  of  them.  Hence  the 
nickname  antimony — *'bad  for  the  monks." 

Panieelsus  was  one  of  the  first  to  parade  its  virtues,  and  he  brought 
it  into  wide  notice,  but,  at  the  snme  time,  into  much  disrepute  among 
the  regular  practitioners,  so  tliat  in  1556  the  Faculty  of  Physic  at  Paris 
condemned  it  as  a  })oison,  an<l  the  Parliament  prohibited  its  use  under 
heav^'  penalties.  As  late  as  1609  they  expelled  a  doctor  from  their 
faculty  for  using  the  drug,  and  Guy  Patin,  a  famous  professor  in  Paris, 
published  a  Martifrologu  of  Antimony  giving  great  lists  of  the  victims 
from  it.     Its  use,  however,  gi*adually  spread,  tartar  emetic  was  discovered 
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in  1631,  and  a  few  years  later  it  was  restored  to  the  pIiannaeo{irjeLi.  aii 
ite  use  made  general. 

Later  it  was  used  as  a  panacea ;  it  "was  claimed  to  be  an  emrtitr.  pur- 
gative,  diuretic,  stimulant,  sedative,  anti-scorbutic,  and  a  core  fur  atiii^ 
mania.  Cups  were  made  of  antimony  ^lass,  an  impure  oxide,  whirl 
gave  purging  properties  to  liquids  drunk  from  it.  It  is  i^till  u>*iiii 
medicine,  in  the  form  of  tartar  emetic,  to  a  moderate  extent,  but  tk  ri- 
cessive  claims  for  it  have  disappeared. 

Its  salts  are  active  poisons,  although  not  ^neruUy  used  &&  ^oek  and 
cases  of  poisoning  by  it  are  not  very  common,  excepting  when  taken  ani- 
dentally.  Taylor,  in  1857,  collected  thirty-seven  cases,  of  which  siitfta 
were  fatal,  and  in  the  course  of  that  year  investigated  three  or  fourciste 
of  miu*der.  Since  then  it  has  been  of  less  importance,  although  ever 
now  and  then  it  has  been  the  basis  of  some  famous  trials — the  Pritohard 
case  and  the  Bravo  or  BaUiam  case  in  England,  and  the  great  Whaitdc 
case  in  this  country,  some  details  of  which  last  urill  be  given  later. 

Preparation  and  Properties. — The  metal  is  usu^y  prepaivd  by 
roasting  and  reducing  the  sulphide,  stibnite.  It  is  a  gra}i$h  wLhr. 
brittle  solid,  with  metallic  luster,  and  without  taste  or  smeU.  It  mv 
tallizes  readily,  and  is  volatile. 

It  does  not  oxidize  in  tlie  air  at  ordinary  temperatures,  but  iriies 
heated  it  bums  to  the  oxide,  SbjOs.  It  dissolves  in  hot  eonoentnJtd 
sulphuric,  hydrochloric,  and  nitric  acids,  but  not  in  alkalies  or  solnti<itf 
of  nypochlorites.  It  is  probably  not  poisonous,  unless,  possibly,  wtfli 
inhaled  as  gas,  when  it  may  easily  become  oxidized,  and  then  prodiii>r 
characteristic  symptoms. 

Its  two  important  compounds  are  tartar  emetic,  and  antimoiuoG> 
chloride  or  butter  of  antimony. 

Tartar  Emetic,  KSbOG^ET^Os. 

This  compound,  formed  by  boiling  antimonious  oxide  with  cpetm  fi 
tartar,  is  sold  as  a  white,  crystalline  powder,  with  a  nauseous,  8t}"ptie,ia^ 
tallic  taste.  It  is  readily  soluble  in  hot,  and  less  so  in  cold,  water:  ^tT»*^ 
alcohol  fails  to  dissolve  it,  but  proof  spirits  and  wine  dissolve  it  aeeoniiEf 
to  the  amount  of  water  which  they  contain.  It  cr^^stallizes  from  its  .''oh^ 
tions  in  the  form  of  colorless,  transparent  crystals  of  the  rhombic  fonn. 

Its  aqueous  solutions  decompose  readily,  on  standing,  by  the  uVfS. 
of  molds  and  alga?,  which  form  a  stringy  deposit  in  the  liquid.  It  i> 
also  decomposed  by  acids,  alkalies,  plumbic  acetate  and  subacetat^,  afl 
by  astringent  solutions  containing  tannic  acid,  which  forms  a  more  ff 
less  insoluble  compound  with  the  metal. 

Pliysiological  Effects — Tliese  have  been  studied  on  animals  as  irtL 
as  on  man. 

ExtenHtUif. — When  antimonial  solutions  are  rubbed  on  the  skin  ^mr. 
local  irritation  is  produced,  but  the  effects  are  slight.  When  antinnmul 
ointments  have  been  used  in  some  quantities,  the  local  irritation  nay 
get  so  severe  a.s  to  form  true  pustular  eruditions  which  look  a  p^ 
deal  like  smallpox,  accompanied  by  the  specific  effects  of  vomiting  «»l 
purging,  and  a  lowering  of  the  arterial  tension. 

Similar  results  have  been  produced  on  animals  by  inhaling  antinw- 
niureted  hydrogen. 
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InUnidlly. — Minute  quantities  produce,  usually,  but  a  slight  nausea 
and  discomfort.  As  the  dose  increases  these  symptoms  get  worse,  until 
with  one  third  or  one  half  of  a  grain,  as  a  rule,  the  patients  begin  to 
vomit. 

With  still  larger  doses  the  vomiting  becomes  more  and  more  severe, 
with  retching,  much  discomfort,  increased  perspiration,  diminished  pulse, 
muscular  weakness,  and  even  f aintness. 

Poisonous  Effects. — ^When  the  danger  limit  is  reached  the  vomiting 
will  usually  be  violent  and  incessant,  bringing  up  mucus,  often  stained 
with  bile,  and  finally  even  with  blood.  This  seems  to  be  caused,  to 
some  extent,  by  the  local,  irritant  action  of  the  drug,  but,  for  the  most 
part,  by  the  action  of  the  absorbed  antimony  upon  Sie  vomiting  center 
in  the  medulla.  It  has  been  observed  in  animals  when  a  rubber  bag  was 
substituted  for  the  stomach,  and  is  also  generally  present  when  antimony 
is  given  extemaUy. 

The  intestines  are  also  affected,  and  there  is  violent  and  severe  purg- 
ing, the  stools  becoming  more  and  more  watery,  and  often  having  the 
"nce-water''  appearance  noticed  in  cholera.  Later  they  may  be  bloody. 
There  is  generally  pain  and  purging  in  the  oesopha^s  and  stomach,  and 
a  great  deal  of  thirst.  The  resembmnce  to  cholera  is  often  strengthened 
by  cramps  in  the  extremities. 

The  urine  is  often  increased  at  the  outset,  but,  a  little  later,  is  gener- 
ally scanty,  sometimes  containing  blood,  and  may  be  completely  sup- 
pressed. 

The  nervous  system  is  often  affected,  with  more  or  less  loss  of  sensa- 
tion, and  occasionally  with  convulsions.  The  patients  almost  always  are 
greatly  depressed,  and  feel  wretchedly  weak  and  miserable. 

The  circulation  is  affected  very  early,  the  arterial  tension  being 
lowered  by  the  action  of  the  drug  not  only  on  the  heart-centers  them- 
selves, but  also  on  the  peripheral  vasomotor  system. 

Finally,  when  the  severe  symptoms  have  lasted  for  some  time,  there 
are  distinct  signs  of  collapse.  The  face  becomes  pale  and  haggard,  the 
eves  sunk,  the  skin  cold  and  clammy,  the  extremities  cold,  the  pulse  weak, 
the  respiration  slow.  Death  may  occur  from  exhaustion,  in  a  stupor,  or 
in  convulsions  or  even  delirium. 

Other  Symptoms. — Occasionally,  the  vomiting  and  purging  is  slight 
or  even  absent,  and  the  victims  suffer  from  intense  prostration,  almost 
from  the  start,  and  die  from  failure  of  respiration  and  circulation,  owing 
to  the  action  of  the  drug  on  the  centers  in  the  medulla. 

Chronic  Cases. — In  other  cases  the  drug  is  administered  in  small 
doses  repeated  at  successive  intervals.  The  same  amount  of  poison  is 
more  apt  to  kill  in  this  way  than  when  given  in  one  large  dose,  because 
in  the  latter  case  it  is  often  rejected  at  once  by  the  violent  vomiting. 
These  chronic  cases  are  characterized  by  nausea  and  persistent,  though 
not  very  violent,  vomiting,  with  purging  or,  occasionally,  constipation, 
and  with  very  marked  depression.  The  food  cannot  be  digested,  the  cir- 
culation gradually  fails,  and  the  patients  get  weaker  and  weaker,  and 
flnallv  die  of  exhaustion. 

Tne  Pritchard  Case. — Instances  of  both  acute  and  chronic  antimonv 

ft. 

poisoning  occurred  in  the  above  case  (Edin,  Med,  Jour,,  1865,  vol.  ii.,  p.  163, 
and  Archives,  Gen,,  1865,  part  ii.,  p.  267),  where  a  doctor,  in  good  practice 
in  Glasgow,  was  convicted  of  murdering  both  wife  and  mother-in-law. 
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His  wife  was  taken  down,  in  the  autumn,  i/rith  nausea,  vomiting,  uii 
general  ill-health,  and  after  a  week  or  two  went  to  Edinburgh  lo  vi-t. 
her  parents,  and  improved  rapidly.  On  her  return  she  again  begwi  t.. 
suffer  from  retching,  vomiting,  cramps,  pain  in  the  stoma4*L  an<i  u:;i^ 
tines,  and  great  prostration,  and  finaUy  died  some  ten  we^^ks  aft«T  >L- 
came  back. 

While  she  was  ill,  her  mother,  Mrs.  Taylor,  came  on  to  mu^  htr.atd 
was  attacked  with  similar  symptoms  a  day  or  two  after  her  arri\-aL  ^^ 
then  recovered ;  but  one  evemng,  a  fortnight  later,  after  takius:  s*©* 
supper,  she  became  violently  ill,  vomited,  and  then  fainted,  ft41  iLt«»  i 
comatose  state  soon  afterward,  and  died  of  collapse  in  six  or  eiglt  b«nHv. 

Chemical  examination  of  the  remains  sho^'ed  the  pr*fsen<f  i>f  anti- 
mony in  the  organs,  blood,  and  urine  of  both  victims,  and  tartar  tmr^y 
was  also  foimd  in  food  and  medicines  used  by  them  both.  It  was  Ulirvrl 
that  Mrs.  Pritchard^s  case  was  a  characteristic  one  of  chronic  p^jiM-uiiii 
but  that  Mrs.  Taylor  died  from  acute  antimony  poisoning  c<»mpli4^tri 
by  the  presence  of  a  little  mercury',  and  possibly  of  some  opium. 

Post-mortem  Appearances. — These  usually  indicate  mon-  or  less  it- 
flammation  of  the  stomach,  and  also  of  the  intestines.  Thev  are  not  »> 
a  rule,  \Qvy  marked,  and  in  a  few  cases  have  been  entirely  ab!!!4^nt,  a:^.  ff-r 
instance,  in  the  body  of  Mrs.  Taylor,  just  mentioned.  The  blood  i^i  ml- 
usually  fluid,  and  the  viscera  are  frequently  much  engoi:^:ed :  the  lmi*>. 
especially,  are  apt  to  show  signs  of  emphysema,  efifusion  into  the  jil»*ii:a. 
and  the  like. 

Indeed,  it  may  be  said  that  there  are  no  particular  lesions  di^tiw^Iy 
characteristic  of  antimony  poisoning,  and  death  from  the  latter  ha^  D<t 
infretjuently  taken  place  with  but  slight  chan^^es  in  the  body. 

Prognosis. — ^^Vntimony  poisoning  differs  very^  distinctly  from  aReni- 
poisoning,  which,  in  some  respects,  it  resembles  by  responding  nn-n: »? 
less  well  to  treatment.  In  the  first  place,  the  pK>ison  is  largely  eliminatrc 
from  the  system  by  the  incessant  vomiting  and  purging,  and  what  rv^ 
mains  unabsorbed  can  be  neutralized  by  givin^if  solutions  of  tannin.  'T 
of  green  tea  or  other  vegetable  astringents,  and  also  of  albumen,  all  *i 
whicli  form  comparatively  insoluble  compounds  with  the  antimony.  Tdt 
depression  and  prostration,  which  form  such  a  marked  feature  of  theiii- 
ness,  must  })e  counteracted  bv  stimulants  and  warmth. 

Tlius  cases  are  reported  of  recover^'  from  doses  of  one  hundred  and 
seventy  grains  [Med.  Eec,  1883,  vol.  xxiv.,  p.  401),  and  of  half  an  ouii'f 
(Am.  Jour.  Med.  Scij  1853,  vol.  xxv.,  p.  131)  and  even  more,  (»f  tartar 
emetic,  after  it  had  been  largely  absorbed  and  had  i>roduetHl  charaet'-T- 
istic  symptoms. 

Dangerous  and  Fatal  Doses. — It  is  very  hard  to  determine  with  tla? 
poison  at  wliat  size  of  dose  to  fix  the  danger  limit.  Cases  art*  on  rt^*«»ri 
where  very  ^'iolent  sym})tonis  have  been  produced  with  minute  quautititTs 
Thus  Dr.  Ki<'liai'ds(»u  (Lanvet,  1856,  part  i.,  p,  400)  preserilKxl  for  4 
patient,  who  liad  wariKMl  him  tliat  he  was  easily  affected  by  antimony, 
fifteen  niiiiinis  of  antimony  wine  (two  grains  of  tartar  emetic  to  tb- 
onncc),  causing  thercl)y  incessant  nausea  for  many  hours,  with  alxioniiual 
])aiu  and  grii)ing,  faintuess,  general  exhaustion,  and  such  pn>strati'^ii 
tliat  th(»  victim  couhl  not  leave  liis  room  for  three  or  four  days.  OtbtT 
cas(*s  are  reporte<l  where  really  serious  results  came  from  half  a  grain** 
so  of  the  poison. 
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Death  has  been  caused  in  a  child  recovering  from  measles  by  three 
fourtlis  of  a  grain  in  one  hour,  and  in  a  medical  student,  with  all  the 
usual  symptoms  of  acute  poisoning,  by  two  grains.  Other  fatal  cases 
have  been  reported,  in  children  from  doses  of  ten  and  fifteen  grains,  and 
in  adults  from  twenty  gi'aius  and  over. 

According  to  Taylor,  doses  of  from  ten  to  twenty  grains  are  distinctly 
dangerous  for  adults,  if  taken  at  one  time,  and  less  than  that  if  taken  in 
divided  doses. 

On  the  other  hand,  undoubted  tolerance  exists  in  many  persons,  both 
in  health  and  disease,  for  very  much  larger  doses.  Thus  in  the  old- 
fashioned  treatment  of  pneumonia,  abandoned  now  for  some  years,  and 
also  in  pleurisy  and  fevers,  it  was  thought  good  practice  to  give  twenty, 
forty,  sixty  grains,  and  even  more,  in  twenty-four  hours,  in  doses  of  from 
two  to  five  gi*ains  each.  In  most  cases  these  did  not  cause  emesis,  purg- 
ing, or  other  severe  symptoms,  and  in  some  cases,  at  least,  they  seemed  to 
be  of  benefit  to  the  patient. 

It  was  customary,  in  these  cases,  to  try  to  establish  a  tolerance  in  the 
first  day  or  two,  after  which  the  heroic  treatment  could  continue  without 
much  danger.  If,  however,  after  the  second  day  emesis  and  purging 
continued,  it  was  very  dangerous  to  push  the  drug  any  further.  As  it 
was,  a  good  many  patients  probably  died  from  tihe  treatment,  even  if 
cured  of  the  disease. 

Time  of  Death. — As  before  mentioned,  Taylor  reports  a  case  of  a 
child  dying  from  tartar  emetic  in  three  quarters  of  an  hour. 

In  healthy  adults  death  has  occurred  from  this  poison  in  seven  hours, 
and  two  or  three  deaths  have  been  reported  in  ten  hours.  As  a  rule, 
however,  the  patients  live  for  twenty-four  hours  at  least,  and  generally 
die  in  the  course  of  some  days  after  the  fatal  dose. 

Elimination  of  the  Poison. — The  poison  absorbed  into  the  system  is 
eliminated  with  considerable  rapidity  by  the  kidneys,  and  also  in  the 
milk,  and  through  the  mucous  membranes  of  the  stomach.  To  prove 
the  latter,  Dr.  Brinton  (Lancety  1853,  part  ii.,  p.  599)  injected  ten  grains 
of  tartar  emetic  into  the  femoral  artery  of  a  dog,  who  at  once  fell  in  col- 
lapse, and  in  fifteen  minutes  antimony  was  foimd  in  the  contents  of  the 
stomach. 

The  poison  is  also  eliminated  by  the  liver,  and  in  chronic  cases  it  is 
common  to  find  inflammation  of  both  liver  and  kidneys. 

But,  more  than  other  poisons,  tartar  emetic  is  largely  expeUed  from 
the  bf)dy  by  vomiting  and  purging,  so  that  it  is  impossible  to  teU  how 
much  of  a  given  dose  ever  enters  tiie  circulation  at  all.  It  is  this  prop- 
erty wliieh  causes  such  uncertainty  about  the  size  of  a  fatal  dose. 

Ff>r  all  these  reasons,  in  a  chemical  examination  it  is  ver}'  rare  to 
find  any  large  amount  of  antimony  in  the  body,  and  to  insist,  as  lawyers 
are  fond  of  doing,  that  unless  a  full  poisonous  dose  is  isolated  from  the 
tissues  tlie  victim  did  not  die  of  antimony  poisoning,  is  absurd.  In- 
deed, while  criminals  have  been  convicted  of  antimony  poisoning,  and 
plenty  of  bodies  imdoubtedly  poisoned  by  antimony  have  been  analyzed, 
it  is  doubtful  if  such  quantities  of  absorbed  antimony  have  ever  been 
separated  from  a  dead  body. 

To  illustrate  this,  it  may  be  mentioned  that  in  the  Pritchard  case, 
above  mentioned,  antimony  was  foimd  in  all  tlie  tissues  and  organs  of 
the  bodies  of  both  women,  but  in  small  quantities,  the  liver,  intestines, 
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kidneys,  and  stomach  of  Mrs.  Taylor  containing  al>out  one  and  a  liil' 
gi-aius,  iind  tlie  same  organs  of  Mrs.  Pritchard,  alx»ut  four  and  uu* 
grains.  In  the  Ann  Pahner  case,  in  1865,  the  internal  oi^us  K.r.to-- 
about  four  grains,  and  in  the  Hardman  case,  fi'om  one  Lalf  to  Irer 
foinths  of  a  grain. 

Tests  for  Antimony. — (a)  Sulphureieil  Ht/iIrtHjen.^U  xhii  ^>, 
passed  tlirough  a  warm  solution  of  tiu-tar  emetic  or  other  antim^my  >ai; 
acidified  \\ith  hydrochloric  acid,  tliere  will  bo  formed  an  oraugv-rnl  ;fr 
cipitiite  of  antinionious  sulphide,  Sb2S.3.  The  precipitate  reatluy -l>- 
solves  in  concentrated  hydrochloric  acid  and  in  eaiistic  alkali*^  1»iit  :l4 
in  ammonic  hycb-ate.  This  hydix>chloric  acid  solution,  when  e<ili  i 
added  to  sevei*al  times  its  bulk  of  wat^r  \srUl  form  a  wliite  pm-ipitih 
which  dissolves  readilv  in  tartaric  acid. 

Tliis  test  is  verj'  delicate,  being  perceptible  -with  1-10,000  of  agrah 
of  antinionious  oxide  in  five  grains  of  solution  ;  but  when  made  in  ««!• 
plex  solutions  containing  organic  matter  and  otlier  conipoundii.  tbe  «lf 
of  the  precipitate  is  often  obscured  b^"  tlie  color  of  the  solution,  and  tk 
precipitate  itself  may  be  masked  by  the  precipitation  of  sulphnr. 

(6)  ReinscKs  Test — When  a  bright  strip  of  metaUic  copper  is  VM 
with  a  solution  of  antimony  acidified  with  hydrochloric  acid,  the  »T4ip'*r 
will  become  coated  with  a  violet  or  gray  coating  of  metalUc  antim«Kiy. 
This  may  easily  be  mistaken  for  tlie  similar  deposits  made  by  anfLfc 
bismuth,  mercur}'^,  and  other  metals. 

Tlie  deposits  of  antimony,  ai'senie,  and  mercxvry  will  produ'^e  soiil:- 
mates,  when  the  washed  and  dried  slips  of  copper  are  heated  iu  a  sinii! 
reduction-tube.  The  antimony  sublimate  ^wiVi  be  near  the  shp.  and  annc- 
phous  or  granular,  with  very  few  if  any  crjTstaLs ;  while  the  arsenic  t& 
sublime  half  an  inch  or  so  from  the  copper  and  consist  almost  whJy 
of  bctahedral  crj'stals.  The  merciuy  sublimate  is  comp*>sed  of  ^miil 
globules. 

But,  better  than  this,  if  the  coated  copi>er  is  boilc<l  witli  a  dilute  nil- 
tion  of  caustic  potash,  the  antimony  will  dissolve,  especiallv  if  the  t^^pprf 
is  lifted  out  and  exposed  to  tJie  aii*  everj'  now  and  then.  This  s(»lati«»L 
when  acidified  Avith  hydrochloric  acid  and  concentrated,  will  give  an 
orange-red  pri'cipitate  mth  sulphm*eted  hydi"ogen. 

(c)  Zinc  Test. — If  a  drop  of  an  antimonial  solution,  aciditie*!  witi 
hydrochloric  acid,  is  placed  in  a  platinum  dish,  and  a  small  pit<-e  of  zitf 
is  plax'ed  in  it,  there  will  fonn  on  the  plathium  a  black  or  brownish  sui 
of  metallic  antimony.  This  can  be  identified  by  uioistenint;  it  with 
nitric  acid,  evaporating  it  to  dryness,  and  touching:  the  spi>t  with  an.- 


antimony.  In  case  it  is  thought  best  to  test  the  gfas  bv  making  staiit 
on  porc(4ain,  or  V)v  depositing  the  metal  iu  the  tube,  bv  the  R^nflic* 
Marsh  test,  the  antimony  can  l)e  distinguished  from  arsenic  bv  nt»t  »li?- 
solving  in  a  hot,  strong  solution  of  bleaching  powder.  Thev'l»oth  lil*- 
solve  in  yellow  amnionic  sulphide  solution,  but  antimony  leaves,  on  Kaj- 
oration,  orange-red  stains  of  antinionious  sulphide,  insoluble  iu  lunmouii 
and  soluble  in  concentrated  hydi-ochloric  acid,  while  the  deposit  of  vd- 
low  arsenious  sulphide,  formed  in  the  same  way,  dissolves  ia  ammimUi 
but  not  in  hvdrochloric  acid. 
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A  better  and  more  satisfactory  method  of  distinguishing  the  two 
metals  is  by  passing  the  gas  into  a  solution  of  argentic  nitrate.  The 
antimony  will  be  deposited  as  black  argentic  antimonide,  AgaSb,  while 
any  arsenic  present  will  dissolve  in  the  liquid.  To  prove  the  presence 
of  antimony  in  the  deposit,  the  latter  is  filtered  off  (the  filti^ate  being 
reserveil  so  as  to  examine  it  later  for  arsenic)  and  boiled  with  dilute 
hydrochloric  acid,  whicli  will  dissolve  the  antimony  and  not  act  on  the 
silver.  The  latter  is  then  filtered  off,  and  the  solution  tested  -vnth  sul- 
phureted  hydrogen. 

This  test  is  extremely  delicate,  and  will  give  a  good  deposit  ( Wormley) 
with  1-20,000  grain  of  antimonious  oxide,  or  1-8000  grain  of  tartar  emetic. 

Separation  from  Organic  Material. — When  examining  material  like 
food,  medicines,  vomited  matter,  the  contents  of  the  stomach  and  intes- 
tines, and  the  like,  it  is  possible  to  extract  antimony  by  acidulating  with 
a  little  hydrochloric  acid,  and  then  heating  with  tartaric  acid,  straining, 
and  filtering.  The  solution  is  then  treated  with  sulphureted  hydrogen 
and  allowed  to  stand  for  some  hours,  and  the  precipitate  filtered  off. 

This  precipitate,  which  will  contain  all  the  antimony  as  sulphide, 
along  with  sulphur  and  the  sulpliides  of  other  metals,  should  be  boiled 
in  strong  hydrochloric  acid,  until  the  sulphur  fumes  have  disappeared, 
and  then  filtered,  if  necessary.  This  solution  can  be  tested  by  the  zinc 
and  Reinsch's  tests,  and  also  by  the  addition  of  a  large  quantity  of  water, 
in  which  case  the  resulti^jg  whit«  precipitate  should  be  soluble  in  tartaric 
acid,  and  react  with  sulphureted  hydrogen.  Or  it  may  be  placed  in  a 
Marsh's  apparatus  and  passed  into  argentic  nitrate. 

In  examining  the  tissues  for  absorbed  antimony  the  organic  matter 
should  be  destroyed  as  thoroughly  a6  possible  by  boiling  with  hydro- 
chloric acid  and  potassic  chlorate,  and  the  antimony  separated  from  the 
solution,  as  before,  by  sulphureted  hydrogen. 

When  the  exact  quantity  of  antimony  is  to  be  determined,  the  pre- 
cipitate thus  obtained  should  be  purified  by  evaporation  in  an  evaporat- 
ing-dish  with  some  strong  nitric  acid,  and  then,  after  moistening  the 
residue  witli  a  strong  solution  of  potash,  by  reevaporation  and  fusion. 
The  antimony  is  then  dissolved  out  with  boiling  tartaric  acid,  and  re- 
precipitated  by  sulphureted  hydrogen,  after  adding  a  little  hydrochloric 
acid.  This  precipitate,  carefully  washed,  can  be  collected  on  a  weighed 
filter,  washed,  dried,  and  weighed. 

The  Wharton  Case. — The  whole  question  of  the  tests  for  antimony 
was  Wf)rked  over  most  carefuUv  in  connection  with  this  famous  c^se. 
In  1872  Mrs.  Wharton,  a  member  of  a  well-known  and  prominent  Mary- 
land family,  was  tried  for  the  murder  of  General  Ketchum.  The  latter 
had  been  taken  violently  ill  while  visiting  at  her  house,  and  died,  under 
rather  suspicious  circumstances,  a  few  days  later;  while,  at  the  same 
time,  anotlier  friend  of  the  family  had  suddenly  fallen  ill  and  nearly 
died,  after  taking  some  refreshments  in  the  same  house.  In  both  cases 
there  were  various  money  transactions  which  might  have  acted  as  an  in- 
ducement for  a  crime,  and  also,  in  both  cases,  suspicious-looking  sedi- 
ments were  found  in  liquids  given  the  invalids  by  Mrs.  Wharton. 

The  sjTnptoms  of  General  Ketchum,  and  the  post-mortem  condition 
of  the  body,  were  consistent  with,  though  not  especially  characteristic 
of,  antimony  poisoning,  so  the  ca^  turned  entirely  upon  the  chemical 
evidence. 
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The  latter  indicated  the  presence  of  tartar  emetic  in  (.n>n>i»i^n..- 
quaiitities  in  both  the  liquids  mentioned  and  in  the  stomach  nfiiori 
Ketchum.  But  unfoiiiunately,  in  every  ease,  the  oriiriuail  >olutinu*  r  ■! 
tlie  resultinj^  pn^cii)it4ites  were  thrown  a"i^'ay,  so  that,  when  tlit-  T«rNT>  Tr> 
disput(^d,  it  was  impossible  to  confirm  tlieiu.  The  prinrijm'  ■•>?...  tl 
witness  tor  the  prosecution  testified  that  both  the  sediiu«:»ut  in  a  i:!:L''>'' 
milk  punch,  and  the  contents  of  the  ss^toniaeli,  ^ve  a  bn>wiii>li-r»''i  p. 
cipitate  witii  sulphureted  hydrogfen,  after  acidify inj;^  with  Lylr-LLr.' 
acid  ;  that  this  dissolved  in  boiling-  liydr<>ehli>ric  acid ;  that  tlii>  >«'l  :ri"L 
when  dihited  with  large  amounts  of  water,  grave  a  whitt-  pn^^ipitar.-.Ti.:--. 
dissolved  in  tartaric  acid,  and  gave  an  oraii|^-red  pre<'ii>itHr»'  wh-u  !l.- 
tartaric  acid  solution  was  again  ti-eated  '\%'ith  sulphnret*^  liY«ln*irti . 

The  above  tests  are  a  prt^tty  certain  indication  of  tlie  jir-vii'^  '. 
antimony,  but  they  wei-e  not  confii-med  by  any  others,  exci'pt  I'V  av-rr 
unsatisfactory  Marsh's  test  made  by  another  chemist.  Xor  weiv  aiyf 
tlie  precipitates  saved  or  shown  in  court,  although  tlie  amount  i»f  tara: 
emetic  in  tlie  stomach  was  estimated  i"ou^Iily  at  twentj'  grains.  B»^iiir> 
this,  no  attempt  was  made  to  remove  any,  far  less  all,  of  the  orptLi^*  siav 
ter,  before  making  the  tests. 

This  carelessness  ruined  tlie  ease,  for  severtd  experts  wen*  bn>ucfct  n 
to  testifv  that  the  metal  itself,  under  those  eirciunstanees.  shtiulil  hiv* 
been  produced.  They  even  went  to  the  extreme  of  making  up  a  ^i'li- 
tion  of  gelsemium  extract,  chloral,  l>eef  tea,  white  of  egg,  ami  illl 
which  they  claimed  was  a  fair  reproduction  ot  the  contents  of  ^irurri 
Ketchum's  stoma(»h  after  death,  and,  by  using*  nearly  though  ntn  'i^r* 
the  same  steps,  produced  results  which  to  the  jiuy  seemed  to  agrw  m-:?: 
or  less  closely  with  those  produced  by  antimony.  In  short,  thev  i<.*zp:^ 
so  hard  that  the  jury  disbelieved  the  chemical  evidence  on  the  ijther  sie. 
and  accordingly  ac»qiiitted  tlie  prisoner. 

Whether  the  testimony  of  some  of  the  experts  did  not  ovr r^^-p  t1- 
limits  of  scientific  and  impartial  e\ddenc43  is  an  open  question :  hut  :L-^ 
is  absolutely  no  doubt  that,  in  any  case  of  this  sort,  a  chemist  is  ulpat- 
donablv  careless  unless  he  saves  with  the  utmost  care  ever%"thiiiji:  v''- 
mitte<]  to  him,  and  preserves,  and  brings  into  court,  if  at  all  jNissiir 
evtTv  parti<*h»  of  poison  that  he  can  isolate.  (See  the  WTiarton  tml.  ;•-'- 
lisluMl  ])y  Unit.  Gazette,  1872 ;  also  Reese,  Am.  Jour,  Med.  Sci^nr^yt,  Aprl 
1S72:  Williams,  Med  and  Surg.  Beporter^  1872;  Aiken,  Richmond ''^fc 
Lou'miUe  Med,  dour,,  187;^  vol.  xv.,  p.  7;  and  others.) 

Butter  of  Autimomj — Antunony  Chloride — SbCh, 

This  coni]>ound,  which  at  ordinarj'  temperatures  is  a  yellow  semiV--' 
mass,  not  unlike  butter,  is  used  to  some  extent  in  phamia<-y,  ih5*-»lvr: - 
hydr(M*lilori(»  acid,  and  is  occasionally  met  witli  in  cases  of  pois-»niiie 

its  first  symptoms  are  those  of  an  active  irritant  or  s<:»mftini»-s  -*"• 
rosivc  ])()isnii,  followed  by  extreme  exhaustion  and  signs  of  iHilla]k^ - 
tlu»  iM>iirs!»  of  a  very  ft»w  hours.  If  this  stage  can  be  passed  thrr  >» 
fair  rlian(»e  of  recovery,  the  few  deaths  recorded  taking  plact-  w*l:i 
twenty-tour  liours.     (See  Taylor,  Treatise  on  Poisons,) 

For  tivatment  it  is  well  to  give  magnesia  and  other  mild  alkAlirr^  i 
milk,  albumen  solutions,  and  the  like.  Also  to  give  infusions  of  taLCS. 
and  to  treat  the  symptoms  of  collapse  with  stimulants. 
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A  simple  test  for  this  substance  in  solution  is  the  addition  of  a  large 
smount  of  water,  when  a  white  precipitate  of  oxychloride  will  be  formed. 

Antimatiiureted  Hydrogen. 

According  to  Richardson  {Lancet^  1856,  part  i.,  p.  508),  this  gas,  in- 
haled into  the  lungs  of  animals,  will  cause  death  from  coUapse,  with  the 
eharacteristic  symptoms  of  vomiting  and  purging.  No  cases  have  been 
recorded  where  it  has  l)een  injurious  to  man. 


VI.     ARSENIC. 

History. — The  poisonous  properties  of  this  element,  which  is  by  far 
the  best  known  and  most  important  of  all  the  mineral  poisons,  have 
been  recognized  from  the  earhest  ages  of  chemistry.  The  name  is  first 
mentioned  by  Dioscorides  Pedanius,  a  physician  of  Cilicia,  who  published 
a  celebrated  book  on  materia  niedica,  about  the  beginning  of  the  second 
century  a.d.  He  speaks  of  arsenikon,  or  auri  pigmentum,  as  a  yellow 
or  golden  mineral,  coming  from  Mysia  or  from  Pontus,  with  poisonous 
and  astringent  properties, "  making  sores,  burning  violently,  eating  away 
the  hair.''  Later,  in  his  book  on  poisons,  "Ilspl  ATjXrjrfjpiwo  4>apfi(ixu>u,"  he 
states  how  the  same  mineral  ta&en  internally  *^  gives  violent  pains  in 
the  stomach  and  intestines,  corroding  them  fiercely.  Hence  they  must 
take  something,  as  soon  as  possible,  to  miti^te  the  burning  and  to  pro- 
duce smooth  and  easy  vomiting."  He  mentions  as  antidotes  the  juice  of 
the  mallow,  decoction  of  linseed,  milk,  and  other  soothing  beverages. 

The  above  e\ddently  refers  to  the  yellow  sulphide,  AS2S3,  orpiment, 
a  not  uncommon  mineral,  which  can  be  easily  purified,  as  DioscoridcG 
mentioned,  by  gentle  calcination. 

It  was  probably  not  long  after  this  that  the  white  arsenic,  arsenicum 
sublimatum,  was  discovered,  for  it  is  mentioned  by  Geber  in  the  ninth 
century',  and  in  the  early  middle  ages  we  find  it  already  an  article  of 
commerce,  well  known  for  its  poisonous  properties. 

One  of  the  earliest  arsenic  eases  on  record  is  carefully  recorded  in 
the  French  archives  under  the  date  of  1384.  A  wandering  minstrel, 
called  Wondreton,  was  arrested  in  Paris  for  trying  to  poison  King 
Charles  VI.  of  France,  his  brother  the  Duke  of  Valois,  and  the  Dukes 
of  Berri,  Burgimdy,  and  Bourbon.  During  the  trial,  under  the  stimu- 
lus of  torture,  he  confessed  that  he  had  received  detailed  instructions 
for  the  crime  from  Charles  the  Bad,  King  of  Navarre.  He  was  told  that 
there  was  a  white  powder,  arsenicum  sublimatum,  to  be  found  at  the 
apothecary  shops  in  Pampeluna,  Bordeaux,  Bayonne,  and  all  the  large 
towns  through  which  he  would  travel.  "  If  a  man  eats  from  it  a  piece 
as  large  as  a  pea  he  will  never  live.  Take  it  and  put  it  into  their  soups, 
wine,  or  meat,  wherever  it  can  l>e  done  in  safety."  It  is  pleasant  to 
learn  that  this  early  attempt  proved  abortive,  and  that  the  troubadour 
was  dulv  executed. 

From  that  time  on,  arsenic  seems  to  have  been  a  favorite  agent 
for  secret  poisoning.  In  a  celebrated  English  case  in  1618  Sir  Thomas 
Overbury,  secretary  to  King  James  I.,  died  of  slow  poisoning  in  the 
Tower,  at  the  hands  of  Lord  Rochester  and  his  wife,  the  infamous  Lady 
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Essex.  Upon  the  trial  it  appeared  that  arsenic  and  oantharid»T  jd. 
first  been  employed,  but  a«  the  vietim  proved  uuiisnallv  iv>i>tauT.*j-.i 
fortis,  mercury,  powdered  diamonds,  lunar  caustic,  and  •*  u  pvar  so,-:" 
had  also  been  administered,  and  he  \i'as  fiiiallv  killed  bv  a  >Tnn:s:  li  %- 
of  eon*osive  sublimate. 

The  most  wholesale  poisoning,  however,  which  the  w«irld  fVeT  nit 
took  place  in  Europe  from  the  middle  of  the  seventeenth  to  thf  l^p. 
ning  of  the  eighteenth  centur\%  when  three  '\%'oinen,  Tophauia  in  Xapk 
Spera  in  Kome,  and  the  beautifid  Manjuise  de  BrinviUiers  in  Pari\  lii^ 
tinguished  themselves  above  their  fell4> ws  by  the  skillful  usl-  •»!  ^U*  j^'r 
sons.  The  stories  told  of  this  time  seem  reallv  incredibh*.  Ii  i>  axA 
that  the  strength  of  the  drugs  was  so  i>roportione<l  ais  to  kill  the  rii  tiaj 
in  a  week,  a  month,  or  a  year,  witli  perfect  surety,  and  without  anv  r*- 
markable  s^Tiiptoms.  The  most  celebrated  of  the*  three.  La  T<.»pLania.  is 
believed  to  have  killed  over  six  hundred  persons,  and  use<i  to  s^ud  hrr 
drops,  the  aqua  tophana,  all  over  Italy  to  her  eheiits,  amon^^  thefa.-Ai'O- 
able  women  of  the  day.  In  some  cases,  it  is  said,  when  the  iiivrs  »>•< 
wished  to  rid  themselves  of  their  husbands  were  too  p<K»r  to  liuythr 
medicine,  she  used  to  send  them  ^'ials  of  it  gratis.  A  letter  toHuffmsL 
in  1718,  from  Gavelli,  physician  to  the  Emperor  Cliarles  VL,  staTwrhiT 
the  drops  were  composed  of  crystallized  arsenic  dissolved  in  wattr  It- 
tilled  with  the  herb  Linaria  cymhdlaria. 

In  those  days,  and,  indeed,  well  up  to  the  early  part  of  this  <f  ntiirr. 
it  was  impossible  to  distinguish  arsenic,  "with  any  certainty,  in  th*^  U«lifl^ 
of  patients,  or  even  in  the  drugs  themselves.  But  after  Orfila,  Rriu?-b. 
Marsh,  and  others  had  made  their  famous  researches  on  the  sulij*-*:, it 
gradually  be(»ame  understood  that  of  all  poisons  ai"seuie  wa.s  tL**  'Hk 
most  easily  and  surely  recognized  by  chemical  tests.  And  yet,  evrn  up 
to  the  pr(\sent  day,  owing  to  its  wide  distribution,  its  cheapnesis  its  1*4 
of  taste,  the  similarity  of  its  s}^nptom8  with  those  of  ordinar}'  disea.^. 
and  the  widespread  knowledge  of  its  po^ivers  and  properties,' arsfDJi- i* 
still  us(*d,  and  used  probably,  far  more  g'enerally  than  is  snp[>*>stii.  f": 
criminal  ])oisoning,  as  well  as  for  suicides. 

We  nuiy  even  boast,  in  our  own  countrj',  of  ha\ing  furnished  in«iirid- 
uals,  in  the  la.st  few  years,  who  would  not  be  unfit  companious  f.trtLr 
worthies  uK^ntioned  above.  Mrs.  Sherman,  for  instance,  in  Xew  IljiV'-n. 
disposed  of  tliree  husbands,  and  some  seven  or  eight  <*liildn^u,  stt-jwhii- 
dren  and  others,  %vitliout  suspicion,  and  was  only  caught,  by  atfiarni. 
on  tlie  <li*ath  of  husband  number  four.  Wliile  Mrs.  Bobinsi^in.  at  S»a 
(^rville,  ^lass.,  from  Febiiniry,  1885,  to  August,  18S6,  p<>is<auHl  no  1*^* 
than  six  members  of  her  immediate  family,  besides  at  least  two  or  tbr^ 
more  on  ])revious  occasions,  and  she  was  only  suspeeteii  on  the  bisti-av 

This  seems  to  throw  rather  a  slur  upon  the  state  of  inediral  .sifii'^ 
in  these  two  localities ;  but  it  is  not  a  very  easy  matter  to  distiuj.'ui>ii 
the  symptoms  of  arsenic  poisoning.  And  while  the  Sherman  'Jr*»maL 
carefully  selected  rather  old  and  inferior  physicians  to  attend  her  v^^ 
tims,  Mrs.  Kobinson  adopted  a  far  more  bold  and  ingenious  plan.  Sfcf 
waited  until  her  relatives  were  sick  of  some  well-<lefined  dist'it'^.  ^«i 
had  them  treated  by  the  l)est  physicians  in  Massachusetts :  and  aftrr 
these  had  nuide  a  satisfactory'  diagnosis,  she  would  kill  them  oflf  rapidly, 
with  arsenic,  before  the  time  of  the  next  visit.  The  first  woman  ^' 
caught  by  the  a(»cidental  summoning  of  a  bright  young  doctor,  who  ^ 
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<ince  recognized  the  case ;  while  the  physician  who  attended  Mrs.  Rob- 
inson's last  son  thought  it  strange  that  a  blow  in  the  back  of  the  neck 
should  have  such  unusual  sequelae,  and  ordered  an  autopsy. 

Modern  Statistics. — ^At  present,  however,  the  cases  of  ai'senic  poison- 
ine  are  not  as  abundant  as  might  be  imagined.  In  the  famous  May- 
bnck  trial.  Dr.  Tidy,  for  the  defense,  claimed,  without  much  contradic- 
tion in  court,  that  tiie  symptoms  of  arsenic  poisoning  were  so  varied 
because  there  were  so  very  many  cases  of  it  known  and  studied.  Dr. 
Stevenson,  who  appeared  for  the  crown,  looked  the  matter  up  after  the 
trial,  and  found  that,  as  a  matter  of  fact,  this  was  not  the  case.  In  the 
five  volumes  of  the  reports  of  the  Registrar-General  of  England,  from 
1883  to  1887  inclusive,  he  collected  the  following  statistics.  {Outfs  Hos- 
pital Reports^  1889,  p.  307.) 


DEATHS  FROM   POIBOlONa  (1883  TO   1887  mCLUSIYS)   IN  ENGLAKD  AND  WALES. 


Opium 646 

Lead 437 

Carbolic  acid 332 

Prussic  acid 132 

Oxalic  acid 120 

Strychnine 106 

Vermin-killer 59 

Hydrochloric  acid 90 

Potassic  cyanide 74 


Phosphorus  and  matches 71 

Alcohol 66 

Chloral 62 

Absenic 51 

Sulphuric  acid 49 

Ammonic  hydrate 45 

Nitric  acid 29 

Mercury  and  its  salts 26 


Average  oases  of  arsenic  per  year,  10.2. 

In  this  country,  where  the  sale  of  arsenic  is  not  attended  with  nearly 
BO  many  precautions,  and  where  Paris  green  and  ^'  Bough  on  Bats  '^  are 
articles  of  such  common  use,  cases  of  arsenic  poisoning,  especially  for 
Btiicidal  puiposes,  are  more  frequent. 

In  the  Forty-sixth  Annual  Begistration  Beport  of  Massachusetts, 
published  by  the  secretary  of  the  commonwealth  (1888,  p.  412),  there  is 
found  a  list  showing  the  deaths  from  arsenic  in  Massachusetts  from  1877 
to  1887  inclusive : 


DEATHS  FROM  ARSENICAL  POISONmO. 


Years, 

1877,  six  months. . 

1878 

1879 

1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 


Homicidta. 

Suicidal 

Accidental, 

Total, 

•     9 

2 

9    9 

2 

9    • 

2 

1 

3 

•    • 

6 

.  « 

6 

2 

3 

2 

7 

•  • 

3 

•  • 

3 

•  • 

2 

•  • 

2 

•  • 

3 

1 

4 

•  • 

16 

• . 

16 

•  • 

12 

1 

13 

6* 

14 

2 

22 

1 

35 

.  • 

36 

9 


98 


114 


In  a  New  York  City  Board  of  Health  report  for  1892  are  published 
fiome  interesting  statistics,  which  tell  much  tiie  same  story. 

The  cases  of  homicide  are  not  given,  but  the  accidental  deaths  for 

*  Robinson  cases,  recorded  in  year  when  investigation  was  made. 
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twenty-one  years  and  the  cases  of  suicide  for  the  year  1891  are  rfport«d 
in  much  detail 


Accidental  Deaths  in  New  York  City  from  1870  to  1891  inriMtw. 


niuminating-gas    (of   which    266 
were  from  1880  to  1891mclusive).279 

Opium,  morphine,  etc 179 

Lead 113 

Carbolic  acid 58 

Arsenic  and  its  compoundB 42 

Chloroform 34 

Chloral 26 

Mercury 19 

Coal  gas 14 

Total  number  of  deaths 


Oxalic  acid 14 

Ether 11 

Potash ^ 

Aconite a 

Potassic  chlorate 7 

Muriatic  acid 6 

Nitric  acid 6 

Phosphorus 6 

Minor  poisons 


.V 


Ut 


In  this  table  arsenic  stands  far  hig^her  in  the  list  than  it  doe^  m 
England,  while  the  next  table,  that  of  suicides,  shows  the  same  astonisL- 
ing  state  of  things  as  in  Boston. 

Suicides  in  New  York  City  far  the  Tear  1891. 


Gunshot 104 

Hanging 50 

i  Paris  green 20  > 

Arsenic  <  Rough  on  rats.  .12  >  "  35 

(  White  arsenic  . .  3  ) 

Cuts  and  stabs 24 

Falls  and  leaps 22 

niuminating-gas 19 

Morphine  and  opium  (each,  5) . . .  10 

Total  nimiber  of  suicides 


Carbolic  acid 9 

Drowmn^ 9 

Prussic   acid  and  potasaie  cjtnide 

(each,  3) 6 

Chloroform 3 

Stran^rulation 3 

Aconite  (f),  ammonia,  belladoBnt. 
corrosive  sublimate,  ether,  muri- 
atic acid  (each,  1) 6 

300 


It  is  difficult,  on  comparing  these  figures  with  the  English  stati^^ 
not  to  believe  that  there  are  far  too  few  restrictions  upon  the  sale  4 
arsenic  in  this  country.  Surely  the  number  of  suicides  alone  fn>in 
arsenic  in  one  <»ity  like  New  York,  or  one  State  like  Massachusetts,  oueLi 
not  to  be  three  or  four  times  as  many  as  all  the  cases  in  England  and 
Wales.  Indeed,  some  stringent  legislation  on  the  subject  was  passed  is 
Massachusetts  tlie  year  of  the  above  report. 

Occurrence  in  Nature. — Arsenic  is  found  to  some  extent  in  a  fpe** 
state,  as  a  black  metallic  solid.  It  is  more  fre<|ueiitly,  however,  extraitt^ 
from  some  of  many  minerals,  in  which  it  occurs  combined  with  metaL* 
such  as  iron,  copper,  cobalt,  and  nickel,  or  with  sulphur.  The  m<*t  im- 
portant ore  of  arsenic  is  the  arsenical  iron  pyrite,  or  mispiekeL  FfAsJ^. 
but  the  arsenides  of  iron  and  of  cobalt  are  also  quite  common.  The  lat- 
ter, indocMl,  is  often  powdered  and  sold  in  bulk,  as  a  fly  poison,  imder  tke 
name  of  "  cobalt." 

The  two  sulphides  of  arsenic,  orpiment,  AsgSj,  and  realgar.  As.  i^t. 
are  not  uncommon  minerals,  and  we  also  occasionally  find  in  namr? 
small  quantities  of  arsenious  acid,  AS2O3,  and  of  arseniates. 

Besides  this,  arsenic  in  small  quantities  is  distributed  very  vidrlv. 
As  a  conmion  impurity  of  iron  pjTites  it  occurs  in  many  soils,  genewDj 
in  an  insoluble  state,  and,  being  also  found  in  snlpbnr,  it  is  prwent  ia 
almost  all  samples  of  oil  of  vitnol^  and  of  the  many  componnds—hTdnh 
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chlqric  acid,  bleaching  powder,  sulphates,  carbonates,  and  hydrates  of 
soda  and  potash,  and  the  like — prepared  by  its  use.  From  the  sulphuric 
acid  it  also  finds  its  way  into  the  various  superphosphates  and  other 
artificial  manures,  and  hence  into  plants ;  so  that  arsenic  has  been  dis- 
covered in  turnips,  cabbages,  potatoes,  and  other  common  vegetables,  as 
well  as  in  straw,  wood,  and  charcoal 

From  its  association  with  pyrite  it  is  not  at  all  uncommon  to  find 
arsenic  in  coal,  in  quantities  running  as  high  as  fifteen  or  twenty  grains 
to  the  pound.  This  arsenic  is  of  coui'se  volatilized  on  burning,  and  again 
appears  in  the  smoke  and  soot. 

Arsenic  is  also  a  common  impurity  in  many  metals  and  metallic  salts. 
It  is  difficult  to  get  zinc  perfectly  free  from  aU  traces  of  it,  and  it  is  fre- 
quently foimd,  sometimes  in  comparatively  large  quantities,  associated 
with  antimony  and  bismuth,  as,  for  instance,  in  common  drugs  like 
tartar  emetic  and  bismuth  subuitrate.  Of  course,  in  all  these  cases  it 
never  occurs  as  crystallized  white  arsenic. 

It  \z  present  in  small  quantities  in  sea-water,  and  is  frequently  found, 
sometimes  to  a  medicinal  extent,  in  mineral  watei*s.  Thus  it  has  been 
traced  in  practically  all  the  iron  or  chalybeate  springs,  both  of  this 
<5ountry  and  abroad,  and  has  been  found  in  the  celebrated  waters  of 
Vichy,  Ems,  Wiesbaden,  Pyrmont,  Ripoldsau,  Carlsbad,  and  others. 
Among  the  most  famous  arsenical  springs  are  those  of  Bourboule,  in 
France,  and  of  Roncegno,  in  the  Southern  Tyrol,  in  which  last  water 
-Glaser  and  Kalmann  (Berichte,  vol.  xxi.,  1888,  pp.  1637,  2879)  found 
nearly  nine  and  a  half  grains  of  arsenic  acid  (equivalent  to  over  seven 
grains  of  white  arsenic)  to  the  gallon.  In  this  country  some  interesting 
arsenical  springs  have  been  found  in  the  Yellowstone  Park,  the  water 
from  the  Hygeia  Spring,  for  instance,  which  is  much  used  for  bathing, 
containing  about  one  fifth  of  a  grain  of  white  arsenic  to  the  gallon 
(A.  Hague,  1885). 

Arsenic  in  Graveyards, — The  arsenic  naturally  present  in  the  soil  is 
almost  always  combined  with  iron,  in  such  an  insoluble  form  that  hot 
concentrated  acids  are  necessary  to  separate  it.  In  several  instances, 
bodies  have  been  buried  for  months  in  an  arsenical  soil,  even  in  wet 
weather,  and  no  trace  of  arsenic  has  penetrated  the  corpse.  (See  Son- 
nenschein,  OerichtL  Chetnie,  1881,  p.  139.)  These  cases  occurred,  how- 
ever, when  the  system  of  arsenicai  embalming,  now  so  common  in  the 
United  States,  was  either  prohibited  or  unknown.  And  at  present  the 
graveyards  av^  so  filled  with  soluble  salts  of  arsenic,  from  this  cause, 
that  post-mortcri  absoi-ption  in  this  way  must  be  considered  as  quite 
possible,  if  not  indeed  probable,  in  many  cases.  It  was  claimed  at  one 
time,  by  as  good  an  authority  as  Orfila,  that  arsenic  was  a  normal  con- 
4Btituent  of  the  body.     This,  however,  has  been  completely  disproved. 

Occurrence  in  the  Arts. — Besides  the  cases  above  mentioned  of  sul- 
phuric ncid  and  its  compounds,  where  arsenic  is  accidentally  present  in 
fiubstanccs  Irrgely  used  for  manufacturing  purposes,  there  are  many 
special  ways  in  which  arsenic,  more  or  less  disguised,  is  widely  distrib- 
uted and  freely  used. 

In  Medicine. — Arsenic  is  usually  prescribed  by  regular  practitioners 
in  the  form  of  Fowler^s  solution,  a  one-percent,  solution  of  white  arsenic 
in  potassium  bicarbonate.  Occasionally  the  arsenates  of  soda  and  potash 
are  used  for  the  same  purposes  (Brett's  and  Pierson's  solutions).    But, 
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leaving  aside  the  numerous  qiiack  medicines,  which  vary  fn«n:  -L- 
"eoniplexion  wafers/' containing  infinitvsinml  traces  (»t' ars*:L.'-.  ^i '!• 
WIkUts  of  almost  j>ure  ai-senious  acid  ^vliieh  have  Wen  us^l.  with  kv\- 
times  such  fatal  results,  by  the  "eauoer  doettirs,^  we  als*»  UliI  in  :.. 
catalogues  of  nearly  all  the  maniifaetiiriii^  eheinists  numy  vartTi->.: 
arsenic-containing  pills,  under  the  most  varied  names.  TL«- ani"T.*  ■: 
arsenic  in  these  pills  vanes,  as  a  nde,  from  one  twentieth  to  one  tLir^. 
of  a  grain,  and  it  is  generally  combined  ^vith  either  iron,  stnvlini>.T 
quinine,  so  as  to  act,  as  far  as  possible,  as  a  jj^eneral  tonie,  a  iii-nvii-t-. 
or  as  an  antidote  to  malana. 

As  a  HoHsfhoUl  Poison, — The  amount  of  ai'seiiie  conipouinl>  N.MaLi 
used  for  this  puri)ose  is  enormous.  **'  Ron^Ii  on  Kats"  i^  the  iiM«>i«viL- 
mon,  and  consists  pnu'tically  of  pure  ai-senioiis  acid.  It  i>  vrn'  ■  i-i- 
monly  used,  especially  in  <Mties,  for  committing'  suicide;  wLil**  iHva>j-ii- 
ally  murders,  and  frequently  accidents,  are  ii'ported  from  it^  use. 

Paris  green,  or  aceto-ai*senite  of  copper,  known  to  <-henji*N  s> 
Schweinfui'th  green,  is  in  frequent  use  not  only  on  pot4ito  and  tuitMr" 
vines,  but  also  on  fruit  ti*ees  and  different  kinds  of  plants  and  vt-iretaW-^. 
to  rid  them  of  noxious  insects.  Its  bright  color  is  the  lx».Nt  sdVsruapl 
against  accidental  poisoning,  which  is  largely  confined  to  cattle  aiui  >k»  i 
feeding  upon  the  poisoned  plants.  It  is,  however,  constantly  ii>r^l  f-r 
Kuici<le. 

London  puii)le,  a  waste  product  from  the  aniline  factories.  I'ontim- 
ing  some  forty  percent,  of  white  arsenic,  is  also  largrely  employed  iTi>tr*i 
of  Paris  gi'cen. 

As  a  fly  pois<m,  metallic  arsenic  slightly  oxidized,  powdereil  'Moluilt,' 
and  papers  st^^^ped  in  solutions  of  arsenic  or  of  alkaline  ars«-iiitfs.  an- 
widely  sold.     These  have  ser\-ed  as  a  source  of  |.)oison  in  many  rasrs. 

Arsenic  soa]>s,  c(msistingof  white  arsenic,  alkali,  and  soft-si»a]»  U'llr-l 
down  together,  an*  in  commtm  use  on  sheep  fariii;^  to  rid  the  aninuil*  I't 
lii-e  and  similar  vennin.  They  have  frequently  caused  death  liv  an-:- 
dent;  in  cme  cast*  a  whole  family  of  five  or  six  persons  was  drstnivtti  ^j 
using  drinking-water  carried  in  a  pail  in  winch  this  soap  had  Ufii  hy.. 

Finally,  solutions  of  arsenic  are  occasionally  nsod.  more,  hi»w»'V'-r.  in 
Europe  than  in  tliis  (M)untry,  to  eradicate  weeds.  Indeed,  only  a  iiu^-I- 
of  years  ago,  in  a  little  Scotch  village  near  Edinl>urgh,  over  a  limnln^i 
j)eople  were  seriously  poisoned  with  sugar  bon^lit  from  thel«K*jil  »n''"'»r. 
wlii(*li,  as  was  aft(»rward  proved,  had  been  in  the  samie  cargo  vritii  n-u^- 
leaky  cans  of  *' wcmmI  killer.*'     (LauM,  1891,  part  i.,  p.  IKK).) 

7/*  Paints,  Wnll'papcr,  Fahrirs,  etc — Ai*senie  is  the  sounvnt  ii..{iiy 
hrilliant  colors,  as,  for  instanc(N  the  Paris  or  Sehweinfurth  and  S-1ji'1'"> 
gi'tMMis.  and  also  eertaiii  hrilliant  pui*j)le  eoloi*s.  Thrse  contain  hr^zr 
(piaiitities.  often  thirty  percent,  or  forty  jjei-ecait.  of  ai"seuic,  aiul.  l-ii^- 
distinctly  ])oisonoiis,  shouhl  he  used  with  great  eare.  Accidents  a> 
liahh*  to  occur  fi'oni  childn^n  licking  these  colors  from  the  coVits  *'i 
hooks,  kindci'gartt^n  toys,  Christmas  canls,  and  the  like.  fVeasiouiily 
also  then*  may  oi'cur  castas  where  dresses,  cui"tiiins,  and  other  fahrii^.  •" 


I)apei*s  has  disap])eared  almost  entirely. 

In  the  manufactm-e,  however,  of  many  of  the  aniline  dves  aiviiA* 


INORGANIC  POISONS,  355 

acid  is  frequently  used  for  oxidation,  and  although  almost  entirely  re- 
moved in  subsequent  operations,  generally  leaves  traces  of  arsenical 
compounds  behind.  The  arsenic  thus  left  is  in  extremely  small  quanti- 
ties, and  as  a  inile  can  have  no  injurious  effects ;  and  yet  such  is  the 
common  prejudice  against  the  very  word  arsenic  that  the  merest  trace 
of  it  is  enough,  in  the  common  opinion,  to  cause  a  suspicion  of  poison- 
ous properties. 

A  curious  case  of  this  sort  came  under  the  writer's  notice  in  1889 
{Swain  vs.  tSchieffelin),  Nearly  a  hundred  people  in  Brooklyn,  one  night, 
after  indulging  in  ice-cream  made  by  one  confectioner,  were  taken  with 
symptoms  of  acute  irritant  poisoning.  Most  of  the  cases  were  diagnosed 
as  due  to  arsenic,  and  wei*e  treated  as  such,  but  some  doctors  withheld 
iheir  diagnosis,  largely  on  account  of  the  rapid  and  complete  recovery  of 
all  the  cases.  An  inspector  of  the  Board  of  Health,  prowling  around  the 
ice-cream  factory,  came  across  a  small  bottle  of  a  red  solution,  used  for 
coloring  the  strawberry  ice-cream,  tested  it  for  arsenic  witli  Marsh's  test, 
reported  it  full  of  arsenic,  and  held  it  responsible  for  all  the  s>Tnptoms. 
Wnereupon  the  ice-cream  manufacturer  brought  suit  for  $10,000  dam- 
ages against  the  firm  supplving  the  coloring  matter,  for  selling  him 
poisonous  goods.  The  resulting  lawsuit  showed  great  carelessness  in 
the  manufacture  of  the  ice-cream,  and  it  was  proved  that  the  cream  in 
question  had  been  made  up  from  some  left  over  from  a  previous  occa- 
sion, which  had  been  melted  up  and  refrozen.  The  symptoms,  also,  were 
evidently  those  corresponding  to  ptomaine  (tyrotoxicon)  poisoning,  and 
not  to  arsenic.  But  although  the  arsenic  in  the  coloring  matter  was  so 
minute  in  quantity  that  the  whole  bottle  could  have  been  drunk  with 
impunity,  and  the  dye  was  so  powerful  that  only  one  and  a  half  or  two 
ounces  (half  a  wine-glass  full),  containing  from  one  thirtieth  to  one  fiftieth 
of  a  grain  of  white  arsenic,  were  used  for  twenty-six  quarts  of  the  cream, 
the  intelligent  jury  brought  a  verdict  against  the  chemical  firm,  and  the 
verdict  was  sustained  by  a  higher  court. 

(a)  Metallic  Arsenic, 

This  substance  is  occasionally  found  native  in  sufficient  quantities 
and  purity  to  be  used  as  such,  but  is  generally  prepared  by  reducing  the 
arsenious  oxide  with  coal  or  charcoal. 

When  pure  it  is  steel-gray  in  color,  with  a  metallic  luster.  It  is  very 
brittle.  In  moist  air  it  slowly  oxidizes,  and  beex)mes  duU  and  dark  gray 
in  color.  When  heated  it  volatilizes,  without  melting,  with  a  character- 
istic garlic  odor.  At  a  red  heat  it  bums  with  a  bluish  flame,  emitting 
white  fumes  of  arsenic  acid. 

It  is  not  soluble  in  hydrochloric  acid,  but  dissolves  in  sulphuric  and 
nitric  acids,  the  latter  oxidizing  it  to  arsenic  acid.  If  this  last  solution 
is  evaporated  to  dryness  and  then  moistened  with  a  strong  solution  of 
argentic  nitrate,  it  will  turn  a  brick-red  color,  ow^ng  to  the  formation 
of  argenti(*>  arsenate. 

It  can  be  readily  re(»,ognized  by  this  test,  and  also  by  the  fact  that  it 
is  easily  soluble  in  a  hot,  strong  solution  of  bleaching  powder. 

A  better  test,  liowever,  is  to  put  it  into  a  narrow  reducing-tube,  and 
to  heat  it  until  it  sublimes.  Tlie  sublimate,  which  is  of  a  steel-blue 
color,  or  when  ver}'  faint  is  brown,  can  be  chased,  on  careful  heating,  up 
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and  down  the  tube,  and,  especially  if  a  little  air  is  admitted,  can  be  •:»*> 
turned  into  a  white  deposit  of  arsenious  oxide,  with  iu  ehancbrrLiCk- 
octahedral  crystals. 

Poisonous  Effects — Metallic  arsenie,  as  such,  is  supposed  to  Ijt- 
no  marked  effects  on  the  system,  but  it  is  readilv  oxidized  to  arveDloo^ 
oxide,  in  which  case,  of  course,  it  has  the  properties  of  that  sal)?^^ 

In  the  few  cases  of  poisoning  reported,  it  has  been  used  eiThffpiDv 
or  as  cobalt,  a  native  arsenide  of  cobalt,  powdereil  to  ser>e  a>  •  iy 
poison,  and  its  effects  have  been  iii  every  respect  similar  to  these  of  ip- 
senious  oxide. 

ijb)  Arsenious  Oxide — A^s^O^, 
White  ArseniCy  Arseniaus  Acid  ("^^Mough  on  Rats"). 

As  before  mentioned,  this  substance  lias  1>eeu  known  as  a  poison  for 
many  hundred  years,  and  is  indeed  almost  universally  meant  bv  thf 
term  arsenic. 

It  occurs  in  small  quantities  in  nature,  but  is  manufactured  for  ifc 
market  in  enormous  quantities,  by  roasting  and  subliniiug  aweni-^tl 
ores,  such  as  mispiekel  or  ai*senical  iron  pyrites,  FeAsS.  Tbtf  fume*  aiv 
condensed  in  a  series  of  brick  chambers,  upon  the  walls  aud  flocir  nf 
which  the  arsenic  collects,  in  large  or  small  crj'stals.  lu  sf>mf  jtbt* 
tlie  arsenic  is  caught  in  iron  hoods  placed  over  the  roasting-funuirrs. 
These  get  hot  enough  to  melt  some  of  the  arsenic,  which  f ust^  intu  & 
thick,  glassy  cake,  with  loose  layers  of  white  crj-stals  upou  it.  Tl> 
last  layer  is  chipped  off  of  the  cake  by  hand. 

Properties,  Physical  and  Chemical — ^Arsenic  is  usually  ?old  a»  a 
white,  hea^^^'  powder,  but  occasionally  as  the  hard  solid  ma^^se^s  of  mohtu 
arsenic  described  above.  The  latter  are  colorless  and  almost  trausiiaivBt 
when  fresh,  but  on  exposure  to  the  air  soon  become  opm]ue  and  wLitf. 
looking  like  porcelain,  owing  probably  to  a  jiai-tial  crj-stallizatiou.  Ti^ 
l)owder  may  be  fonned  from  gi'inding  these  lumps,  but  genenilly  '-uii^ 
from  gi'inding  the  crystals,  which  are  octahedral  and  vary  greatly  in  siir 
Many,  indeed,  are  quite  small  enough  to  pass  the  finest  grindstoiii-s  nir 
crushed,  varying  in  size  fix)m  l~2r)0  to  1-5000  of  an  inch  in  diamtt<T. 

Hence  under  the  microscope  it  is  often  |>08sible  to  identif}'  a  si^winirE 
of  arsenic  l)y  carefully  studying  (a)  the  percenta^  of  er>-stak.  \h*  tbrir 
siz(i  and  diameter,  and  (r)  their  surface,  striations,  brilliauev.  et<*.    Tfli* 


identical  with  that  bought  by  Mr.  ITayden  a  few  days  before;  andsn?i»3'i 
that  the  package  of  arsenic  claimed  to  have  been  bought  bv  the  defno- 
ant  a  few  days  before  in  the  neighboring  town,  had,  in  fact,*come  fn'iDi 
dilTcrent  locality.  The  nii(»roscopic  appearance  is  altered  to  some  ext't! 
by  soaking  in  water  and  other  fluids,  but  often  not  enough  to  spoil  tLi* 
examination. 

Arstniic  is  quite  heavy,  one  teaspoonful  weigfliing"  about  one  hnudivi 
and  fifty  grains,  and  a  tablespoonful  about  three  hundre<l  aud  fiftv  praiu^ 
or  about  three  fourths  of  an  ounce.  (Taylor.)  It  is,  however,  ivrfertly 
possihh*  to  suspend  (piite  large  quantities  in  thick  liquids,  like  i-oot* 
gi*uel,  and  the  like,  so  that  its  presence  is  not  suspected. 


c. 
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Small  doses  of  arsenic  have  no  taste,  but  when  in  large  doses  its  taste 
has  been  variously  described  as  slightly  acid,  metallic,  sharp,  sweetish, 
salty,  and  so  on.  This  can  be  entirely  concealed  by  the  taste  of  food  or 
drink. 

Arsenic  is  sparingly  soluble  in  water,  and  even  less  so  in  organic 
liquids,  like  tea,  milk,  beer,  etc.  According  to  Taylor,  cold  water,  allowed 
to  stand  on  arsenic  for  many  hours,  dissolves  from  one  half  to  three 
quarters  of  a  grain  to  the  ounce. 

If  the  water  is  boiled  on  it  for  an  hour  and  then  allowed  to  cool,  it 
retains  some  twelve  grains  to  the  ounce.  The  amorphous  or  vitreous 
arsenic  dissolves  some  three  times  more  readily  in  cold  water,  and  in 
boiling  water  dissolves  to  the  extent  of  fifteen  or  sixteen  grains  (Seidel 
in  Maschka,  Oerichtl,  Medecin),  Its  solution  is  slightly  acid  in  reaction, 
and  deposits  octahedral  crystals  on  cooling  or  evaporation.  Arsenic  is 
easily  soluble  in  both  acids  and  alkalies,  the  latter  forming  salts  of  meta- 
arseiiious  acid,  HASO2,  or  occasionally  of  the  normal  acid,  HjAsO,. 
Arsenic  in  alkali  solution  tends  to  oxicUze  into  the  arsenic  oxide,  AsjOb, 
and  hence  is  somewhat  used  as  a  reducing  agent. 

It  sublimes  at  a  low  red  heat  in  the  form  of  a  white  cloud,  and  if 
charcoal  is  present,  with  a  garlic  odor.  It  deposits  readily  in  octahedral 
crystals. 

Properties,  Physiological. — In  small  quantities  arsenic  acts  as  a 
distinct  tonic.  It  increases  the  appetite  and  the  nutrition  of  the  body. 
Its  effects  are  most  marked  upon  the  stomach  and  intestines,  but  it  also 
seems  to  directly  benefit  the  blood,  and  to  stimulate  the  nervous  system. 

It  is,  indeed,  largely  used  as  a  medicine  in  a  wide  range  of  diseases. 
Next  to  quinine  it  is  the  most  valuable  drug  for  the  treatment  of  mala- 
ria. It  is  largely  used  for  dyspepsia,  for  a  variety  of  skin  diseases,  and 
especially  in  the  treatment  of  certain  nervous  diseases,  like  chorea,  for 
example. 

In  these  cases  it  is  given,  as  a  rule,  in  the  form  of  Fowler's  solution, 
in  doses  ranging  from  five  or  six  drops  up  to  sixty  drops  a  day. 

The  latter  dose,  twenty  drops  three  times  a  day,  is  aboiit  as  high  as  it 
is  safe  to  go,  and  when  kept  up  for  a  long  time  may  produce  trouble.  In- 
deed, when  given  medicinally,  in  fuU  doses,  for  some  time,  arsenic  often 
seems  to  accumulate  in  the  body,  and,  when  once  the  more  marked 
symptoms  begin  to  show  themselves,  the  injurious  effects  often  distinctly 
increase,  for  days  and  weeks  after  the  drug  has  been  discontinued. 

The  first  injurious  sjonptoms  noticed  with  these  full  medicinal  doses 
are  ususxlly  connected  witli  the  digestion,  and  consist  of  nausea,  vomiting, 
I)ain,  and  dian*hcea ;  and  also  with  the  skin,  itcliing,  eczema,  (M)njunctivitis, 
and  the  like.  These  symptoms  can  easily  develop  into  tliose  of  chronic 
poisoning,  mentioned  below. 

Poisonous  Symptoms. — ^\Mien  arsenic  has  been  administered  in  doses 
large  enough  to  endanger  life  the  symptoms  that  may  present  themselves 
are  ver}''  numerous.  It  is  acknowledged  by  all  the  best  authorities  that 
arsenic  symptoms  present  more  anomalies  than  those  of  any  other  poi- 
son, and  to  insist,  as  is  often  done  in  a  defense,  notably  in  the  case  of 
Mrs.  Maybrick,  that  arsenic  is  not  the  cause  of  death  because  one  or  two 
common  symptoms  are  absent,  is  wholly  unjustifiable.  The  effects  of 
ars«»nic  vary  with  the  size  of  tlic  dose,  with  its  form,  whether  dry  or  in 
solution,  with  the  emptiness  and  condition  of  the  stomach,  with  the  gen- 
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eral  health  and  idiosyncrasy  of  the  patients,  with  the  treatment  givr^  ♦.» 
them,  and  many  other  conditions. 

It  must  be  remembered  that  arsenic  is  not  only  an  irritant  lik*^  ?l. 
phuric  acdd  or  caustic  alkali,  but  has  certain  specific  effects  as  w<rlL  Tq'>, 
in  the  ordinary  forms  of  arsenic  poisoning,  ive  have  8\Tnptoms  of  m\^ 
tion  and  inflammation  of  the  gastro-intestinal  tract,  vomiting,  naiiKd. 
tenesmus,  pain  in  the  stomach  and  abdomen,  and  the  like. 

In  other  cases  the  arsenic  seems  to  pass  directly  into  the  blotxl  %sA 
thus  into  the  cerebrum,  and  oven^^helms  the  whole  nenous  >Tst^. 
The  stomach  symptoms  may  be  entirely  absent,  and  the  patient  fall  iDt.> 
a  heavy  narcotic  sleep,  and  die  in  a  state  of  coma. 

Wliile  the  poison  is  being  eliminated,  a  process  which  begins  verr 
soon  after  it  is  taken,  it  generally  causes  fatty  degeneration  in  tb*-  liT»f, 
heart,  and  kidneys,  the  symptoms  from  -wliich  are  often  ver\'  promin^L!. 
And  \Wth  these  we  often  find  an  irritation  of  the  conjim<*tiva,  and  afc*» 
of  the  skin,  with  pains  in  the  legs  and  lower  extremities. 

Finally,  if  the  arsenic  is  in  the  system  for  some  length  of  time,  a  ¥t« 
or  more,  we  are  apt  to  have  a  series  of  chronic  nervous  ^7^up^>m.^ 
due  to  a  gradually  progressing,  multiple,  peripheral  neoritis,  whii4  may 
finally  terminate  in  complete  paralysis. 

Accordingly  we  can  roughly  subdi\ade  the  cases  of  arsenical  poisc-n- 
ing  into  four  heads:  1.  Acute;  2.  Sub-acute ;  3.  Cerebral  or  narwtir: 
4.  Chronic. 

1.  Acute  Cases. — ^As  a  rule,  where  large  doses  of  arsenic  have  \f&^ 
taken  the  main  action  of  the  poison  is  upon  the  digestive  tract.  Tb-- 
first  symptoms  noticed  are  of  weakness  and  faintness^  generally  in  half  as 
hour  or  an  liour  after  the  dose.  Then  conies  i\>miting,  \-iolent  and  mt> 
sant,  a  very  constant  symptom,  beginning  generally  within  two  f»r  thn» 
hom-s  after  the  dose  and  continuing  almost  always  until  death.  Tbr 
vomited  matter  is  partly  a  watery  secretion,  and  partly  a  thick  daiiT 
mucus,  often  containing  bile  and  sometimes  streaked  with  blood. 

Accompanying  this  is  dryness  of  mouih  and  throat  Qrfai  fhimi,  W 
pain  in  the  stomach.  This  last  is  usually  strongly  marked,  and  is  a  sensa- 
tion of  burning.  Next  comes  diarrhoea,  a  less  constant  symptom,  whirh 
is  absent,  or  comes  very  late,  in  many  well-marked  cases.*  It  is  usialK 
accompanied  with  a  good  deal  of  tenesmus.  The  discharges  an*  jjenff- 
ally  yellowisli,  and  ver}^  loose,  often  of  the  rice-water  type,  and  oi^^<i»'fr 
ally  bloody.  The  urine  is  usually  scanty,  of  a  dark'  red  color,  and  s 
sometimes  entirely  suppressed. 

After  these  symptoms  have  lasted  a  greater  or  less  time  then*  it* 
signs  of  collapse.  The  pulse  gets  quick  and  f ee}>le,  the  face  wliite  aid 
sunken,  the  eyes  deep,  tlie  lips  blue,  the  skin  cold  and  clammy,  oftrt 
covered  witli  a  cold  sweat,  and  the  patient  dies  sometimes  in  couvnlai*? 
and  sometimes  in  (ioma. 

These  cases  usually  die  rapidly,  in  six  to  twelve  hours  as  a  rule,  t^- 
tainly  in  less  than  twenty-four  hours,  and  the  cause  of  death  seeni*trtl» 
the  shock  from  the  intense  inflammation  of  the  stomach  and  intestiaci. 
Some  of  the  cases  are  a  good  deal  like  cases  of  cholera. 

2.  Sub-acute. — If  the  dose  of  arsenic  is  smaller,  or  the  excewof  tk 
poison  is  (^iminated  quickly  by  vomiting,  antidotes,  and  the  like,  tl^ 
above  symptoms  may  be  less  strongly  marked,  may  come  on  moredoi*. 
and  continue  longer. 
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In  these  oases  the  vomiting  is  the  most  consistent  and  constant  symp- 
tom, and  the  stomach  and  abdomen  are  usually  distended  and  very  ten- 
der. All  of  the  above-mentioned  symptoms  of  inflammation  of  the  digest- 
ive tract  are  or  may  be  pi'esent,  bnt  in  addition  we  have  the  signs  of 
inflammation  of  the  liver  and  kidneys.  Arsenic  is  eliminated  by  these 
organs  in  a  verj'^  short  tune,  that  is,  two  to  four  hours  after  its  ingestion, 
and  if  in  large  quantities,  almost  invariably  sets  up  acute  inflammatory 
changes,  with  fatty  infiltration.  This  change  in  the  kidneys  is  indicated 
by  scanty,  high-colored  urine,  containing  albumen,  casts,  and  occasion- 
ally blood. 

The  skin,  which  is  hot  and  dry  in  long-continued  cases,  often  gets 
covered  with  a  rash ;  the  tongue  is  cracked  and  dry  j  the  lips  and  gums 
are  often  inflamed  and  bleed  easily ;  the  patients  are  more  or  less  jaun- 
diced, and  the  eyes  become  yellow,  with  congested  conjunctivae.  The 
patients  often  complain  of  pains  in  the  legs  and  thighs.  Death,  which 
occurs  in  two  or  three  days  or  even  later,  is,  as  before,  generally  from 
collapse,  and  is  preceded  by  prostration  and  then  coma,  or  by  delirium. 

Appearance  of  First  Symptoms, — The  first  signs  of  poisoning,  such  as 
faintness  and  nausea,  usually  appear  pretty  rapidly,  i.e.,  within  an  hour 
after  taking  the  poison.  Cases  are  on  record  where  the  s^nnptoms  came 
on  in  the  act  of  eating  poisoned  food.  On  the  other  hand,  even  when 
large  doses  have  been  taken  well-marked  symptoms  have  been  delayed 
for  manv  hours. 

This  seems  due,  in  some  cases,  to  the  arsenic  being  mixed  with  food 
and  hence  not  being  easily  absorbed,  and  in  some  cases  to  the  action  of 
sleep,  or  the  use  of  morphine  or  of  alcohol.  In  most  of  these  cases  the 
later  symptoms  belonged  to  the  narcotic  type. 

In  one  case  (Med.  Gaz.,  1851,  vol.  ra.,  p.  722)  a  strong,  healthy  man, 
while  drinking,  took  half  an  ounce  of  arsenic  in  a  glass  of  beer,  wash- 
ing the  poison  down  with  some  water.  He  vomited  once  in  an  hour  or 
BO,  and  then  lay  down  and  slept  till  the  next  morning,  when,  about  nine 
hours  after  taking  the  poison,  the  characteristic  symptoms  of  vomiting, 
thirst,  pain  in  the  abdomen,  etc.,  appeared.  His  brother,  who  slept  in 
the  same  bed,  considered  his  sickness  was  caused  by  his  drink,  and  did 
not  learn  of  the  arsenic  until  noon.     The  man  died  in  about  three  davs. 

In  another  case  (Hartshorn,  Phila.  Med,  Ex<im,,  1855,  vol.  xi.,  p.  707), 
where  the  sjTuptoms  were  delayed  for  sixteen  hours,  a  girl  took  a  dose 
of  powdered  arsenic  at  9  p.m.  and  another  at  9  a.m.  the  next  morning. 
About  eleven  o'clock  she  had  hysteria,  but  no  evidences  of  an  irritant 

Eoison,  and  they  gave  her  water,  the  first  she  had  taken  for  thirty-six 
ours.    At  1  P.M.  there  appeared  violent  pain  and  vomiting. 

In  still  another  (»ase  (Lond,  Med,  Times,  1849,  vol.  xix.,  p.  26),  no 
marked  symptoms  occurred  for  twenty-three  hours  j  but  there  were  sus- 
picions that  the  patient  was  under  the  influence  of  moi*phine  at  the  time. 

Time  of  Death, — This  varies  gi-eatly,  but,  as  a  rule,  takes  place  in  less 
than  twenty-four  hours  when  large  doses  have  been  taken. 

Out  of  twenty-nine  recent  cases  in  Massachusetts,  quoted  by  Dr. 
Abbot  ( Boston  Mf'd,  and  Surg,  Jour,,  1 889,  vol.  cxx.,  p.  480),  the  longest  lasted 
six  days  and  the  shortest  six  hours,  while  the  average  time  was  sixteen 
hours.  The  average  of  the  rest,  leaving  out  the  six-day  case,  was  about 
eleven  hours. 

The  shortest  time  on  record  is  given  by  Dr.  Taylor  as  twenty  min- 


tliorouglily  and  was  siiltering  great  paiii  wneii  tne  uucmr 
hour  and  a  half:  and,  in  spite  of  treatment,  died  of  eoI]a|»s« 
and  a  half. 

Death  may  he  delayed  for  quite  a  time  after  the  adnj 
the  poison.  Cases  of  death  in  six  aud  seven  days  are  not 
mon,  and  i)atients  have  been  knowTi  to  linger  for  weeks  or 
and  still  die  from  the  effect  of  the  ai-senic,  either  upon  tht^ 
secondarily,  upon  the  liver  and  kidneys. 

A  famous  ca«e,  often  quoted,  is  that  of  Dr.  Alexaudt* 
and  Gaz.,  1S57,  p.  389),  a  prominent  Irish  elerRj'inan,  who  w 
arrowroot  in  which  the  grocer  had  carelessly  mixed  arse 
of  prompt  treatment  he  died  in  sixteen  days,  and  on  th< 
gi'ocer  for  numslaughter  it  was  proved  that  his  death  wai 
to  the  poison,  although  not  a  trace  of  poison  eoiild  In* 
bodv. 

* 

lUusfrative  Cases. — Dr.  Taylor  (juotes  an  interesting  ex; 
acutt*  arsenical  iK)isoning  in  the  case  of  some  tlirc*e  humlr 
children  in  an  industrial  school  near  London,  who  wer 
diluted  with  water  from  a  boiler  containing^  a  solution  of  i 
amount  of  arsenic  taken  by  each  child  was  about  a  grain,  a 
toms,  shivering,  pain  in  the  stomach,  and,  in  most  castas. 
vcloped  within  an  hour.  In  about  three  liours  after  the  n 
more  or  less  seven*  jmin  in  the  forehead  and  water}'  ninninj 
S(»ven  had  a  croupy  soi*t  of  ccmgh,  thn*e  vomited  1>1ock1.  an 
blood  by  the  bowels.  Some  had  distin(»t  gastritis;  but  a.*^ 
sickness  was  speedily  recognized,  and  treatment  was  applie 
recovered,  and  only  six  wt»n»  })eing  treated  at  the  end  of  c 
treatment  consisted  of  giving  gum-water  with  albumen,  nn 
up  vomiting  by  emetics  and  gr(*a«y  water  for  twelve  hoi 
with  dos<»s  of  castor-oil. 

A  famous  example  of  cme  of  these  cases  was  that  of  the 
seul  IVaslin,  who,  when  arrested  after  brutally  and  elumsil, 
his  wife,  j>oisone(l  himself  with  a  large  dose  of  arsenic.  Tli 
that  th(»  <*lever  and  ingenious  French  detectives,  befoiv  ta 
I)rison,  searehed  him  and  his  elothes  thoi-ougldy  from  li 
They  iinally  ma(h»  him  change  his  coat  and  put  on  a  dn*ssi 
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finally  found  out  the  true  cause  by  analyzing  the  ejecta.  He  died  of 
collapse  on  the  sixth  day. 

An  interesting  series  of  cases  of  this  class  is  reported  by  Dr.  Steven- 
son {Gutfs  Hospital  Reports,  1875,  vol.  xx.,  p.  145),  where  eight  persons 
in  one  family  were  ])oisoned  by  drinking  water  kept  in  a  pail  which  had 
been  used  for  an  arsenical  sheep- wash.  Five  of  these  died,  in  six,  seven, 
twelve,  thirteen,  and  thirteen  days  respectively  from  the  time  of  the 
fatal  dose.  Of  the  eight  patients,  all  had  persistent  and  violent  vomit- 
ing; only  four  (three  of  whom  died)  had  diarrha»a,  .seven  had  conjunc- 
tivitis, and  live  had  a  rash  or  eruption  on  the  skin. 

3.  Cerebral  or  Narcotic. — In  these  cases  the  signs  of  gastric  or  in- 
testinal irritation  are  almost  entirely  absent.  The  principal  symptoms 
are  great  feebleness,  with  a  weak  pulse  and  cold  skin,  dizziness  and  pal- 
lor, and  cold  extremities.  The  patients  generally  sink  into  a  heavy  nar- 
cotic sleep,  from  which  they  cannot  be  roused,  and  die  in  a  state  of  coma. 
Sometimes  they  may  remain  conscious,  although  sinking,  until  near  the 
end,  and  die  in  a  state  of  collapse,  occasionally  with  convulsions. 

These  cases  are  not  very  commonly  met  with,  and  usually  are  due 
to  the  rapid  absorption  of  the  poison,  which  has  either  been  taken  in 
solution,  or,  if  dr}%  in  large  quantities  on  an  empty  stomach. 

The  time  of  death  in  these  cases  is  usually  quite  short.  These 
patients  rarely  survive  twenty-four  hours,  and  have  been  known  to  die 
very  rapidly  indeed. 

Death  in  One  Hour. — One  of  the  most  rapid  cases  ever  reported  is 

S'ven  by  Dr.  Finley  (Lancet,  1883,  part  ii.,  p.  943).  A  healthy  man,  aged 
ty-one,  had  drunk  by  mistake,  upon  an  empty  stomach,  a  solution  con- 
taining about  twenty-six  grains  of  arsenic.  He  was  taken  almost  at 
once  with  faintness  and  collapse,  with  some  epigastric  pains.  He  was 
brought  to  the  hospitcd  in  about  half  an  hour,  and  had  not  yet  vomited. 

His  symptoms  were  cold  skin,  a  free,  clammy  sweat,  feeble,  slow 
pulse,  shallow  respiration,  pupils  moderately  dilated.  He  was  still  con- 
scious, and  complained  of  headache,  constriction  across  the  chest,  and 
pain  in  the  epigastrium.  Emetics  did  not  work ;  they  washed  out  the 
stomach,  but  without  effect.  He  was  put  to  bed,  given  brandy,  hot- 
water  bottles,  warm  blankets,  and  the  rest ;  but  in  spite  of  everything 
he  sank  rapidly,  became  pulseless,  and  died  in  one  hour  from  the  time 
lie  took  the  poison. 

Post-mortem  examination  showed  intense  congestion  of  the  mucous 
membrane  of  the  stomach,  with  some  congestion  of  the  ti'achea  and 
larynx.  The  intestines,  spleen,  and  heart  were  normal,  except  for  an 
ecchymosis  on  the  endocardium  of  the  left  ventricle.  The  liver  and 
kidneys  were  congested,  and  arsenic  was  found  in  the  contents  of  the 
stomach,  the  tissues,  and  in  the  liquid  remaining  in  the  bottom  of  the 
bottle. 

In  another  case  {Edin.  Med,  Jour.,  1843,  vol.  lix.,  p.  350)  a  girl,  aged 
twenty,  took  some  two  ounces  of  dry  arsenic  on  an  empty  stomnch,  and 
although  she  vomited  soon,  died  in  two  hours  and  a  half  from  colla])se. 

These  eases  do  not  always  terminate  rapidly.  For  instjince.  Or.  VVil- 
lard  {Maryland  Med.  Jour.,  1885,  vol.  xii.,  p.  333)  gives  an  instance  of  a 
healthy  girl,  twenty -three  years  old,  who  took  a  teaspoonful  of  "  Rouph 
on  Rats,"  dissolved  in  tea,  just  after  midnight.  Soon  afterward  slie  vom- 
ited and  fainted,  and  she  was  found  next  morning  unconscious,  with 
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symptoms  of  extreme  pallor  and  weak,  rapid  pnlse.  Vdmitiuj:  ira*  zi- 
dueed  by  zinc  sulphate,  and  at  two  o'clock  in  the  aftfnu»r.ii  Af  rr^  .a 
ered  eoiisciousness.  She  complained  of  a  dr^Tiess  of  the  tbn.iat  nu'  t- 
pain,  and  was  weak  and  sleepy.  Her  stiii>or  increased,  auii  sfL-  di^i 
<H)mat<>se  at  about  three  o'clock,  fifteen  lioui-s  after  the  fatiU  d»«v.  it 
post-moi'tem  examination  her  stomach  ^vas  found  to  Ix*  niu^h  iniliinMi 

4.  Chronic  Cases. — The  previous  symptoms  all  had  reftTvuiv  n  :• 
the  local  initation  of  the  digestive  tract,  {b)  to  the  lati-r  lt>i»'iv>i»f*L- 
liver  and  kidney,  and  (c)  to  an  overwhelming:  effect  on  the  (vurrjJ  L-r- 
ous  system. 

We  now  come  to  a  class  of  cases  where  the  sjTiiptoms  are  vhit* fl\  lia- 
to  lesions  of  the  nerve  fibers  themselves,  resulting  frequently  in  almK 
complete  paralysis. 

These  effects  of  arsenic  have  been  known  for  a  long  time.  P-i^t 
Abano,  for  instance,  in  the  thirteenth  century,  states  in  his  trtaiisr  l^ 
Venefiis  Eonimque  Remediis  that  "  whoever  gets  realgar  in  his  drink  mJ- 
fers  thirst  and  heat  and  drought,  and  is  either  cured,  or  dies,  orr?inAiis 
paralyzed  and  contracted."  He  further  quotes  a  case  of  such  paraivsis. 
Amliroise  Par6  and  other  writers  of  the  sixteenth  century  fully  fr>y 
firmed  his  statement.  And  yet  in  recent  times  these  S}"mpt4nns  bv-* 
been  largely  overlooked,  and  have  only  been  brought  into  promin^'Lt 
in  the  last  ten  vears. 

Tliese  symptoms  occur  in  two  different  sets  of  eases :  that  is,  ie 
patients  who  are  recovering  from  the  effects  of  an  acute  or  sul^^i  rr 
attack,  or  else  in  cases  where  the  poison  has  been  mlmiuistered  for  s^nn^ 
time  ill  comparatively  small  doses. 

These  latter  are  not  uncommonly  met  with  in  practice,  tn*m  tie  ex- 
cessive use  of  arsenic  as  a  medicine.  This  rarely  happens  with  L-arftil 
treatment.  The  head  of  one  of  the  New  York  nerve  clinics  told  me  tbat 
out  of  several  hundred  patients  who  had  been  treated,  in  hl^  cliiu^i 
practtice,  with  full  doses  of  Fowler's  solution,  two  cases  only  hail  snffrrK 
from  the  effects  of  arsenic.  These  two,  however,  liad  by  some  oaivlest- 
ness  of  his  assistants  become  almost  completely  paraU-zed. 

Dr.  Dana  {Brain y  1887,  vol.  ix.,  p.  456)  tells  of  a  man  aged  forty-eigb 
who  had  been  suffering  with  chronic  gastralgia  for  twenty-eight  yt-ais. 
and  finally  was  treated,  at  Bellevue,  Avith  Fowler's  solution  in  gnKiualiv 
increasing  doses.  After  two  months  the  close  reached  tlurty  dn  •[•?•■- 
Fowler  s  solution  three  times  a  day,  or  nine  tenths  of  a  grain  of  an*nif 
per  diem.  This  lasted  for  nearly  a  month,  w^hen  nen-ous  sjTnptoms  i:KLr 
on,  and  r(»sulted  in  complete  paralysis. 

Another  similar  case  is  given  by  Roucher  and  Brouardel  {Ann.d'Efi^ 
1874,  vol.  xlii.,  p.  40(i),  when  similar  disturbances  resulted  from  ara&b 
mildrr  course  of  arsenic.  A  girl,  twenty-two  years  old,  suffmnff^i 
])(a'sistent  erzema,  was  given  Fowler's  solution  for  the  first  fortnight  ^* 
the  ratt^  of  thirty  droj)s  (three  tenths  of  a  grain  of  arsenic)  per  day.  an-l 
for  two  wet»ks  more  at  the  rate  of  forty  drops  (four  tenths  of  a  jrwit 
of  arsenic)  per  day.  She  }>egan  the  fifth  week  with  twentv  dn>i»s  thn* 
times  i)er  day,  but  after  one  day  went  back  to  forty  droi)S,  and  tbiH 
in  a  day  or  two  stop|>ed  the  treatment.  Nen'ous  symptoms  cam^  i'3 
almost  at  on(»e,  resulting  in  marked  paralysis  at  the  end  of  five  or  six 
weeks. 

But  besides  these  and  other  isolated  cases,  there  have  been  of  law 
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years  two  well-defined  epidemics  of  chronic  arsenic  poisoning,  wliich 
^  nave  been  thoroughly  studied  by  the  best  French  physicians,  and  from 
"   which  the  symptoms  of  this  disease' have  been  clearly  defined. 

In  one  case  some  four  hundred  and  thirty-five  people,  in  the  village 
of  Hyeres,  were  poisoned  by  wine  containing  from  about  one  sixth  to 
-  two  and  a  half  grains  of  arsenic  to  the  quart.  The  sickness  was  at  first 
thought  to  be  *'  mucus  fever,"  then  grippe,  and,  when  five  or  six  old  peo- 
ple had  died  from  it,  and  almost  every  family  in  the  neighborhood  was 
'  snffering  from  it,  the  illness  was  at  last  traced  to  the  wine  from  a  neigh- 
boring vineyard.  There  was  naturally  great  excitement ;  the  proprietor 
was  accused  of  having  intentionally  poisoned  his  wine,  and  was  thrown 
into  prison.  But  it  appeared,  on  investigation,  that  the  trouble  was  all 
due  to  an  accident,  a  barrel  of  white  arsenic  ha^dng  been  mixed  in  with 
the  plaster,  which  was  applied  in  small  quantities  to  the  grapes  before 
pressing. 

The  other  case,  which  although  it  involved  fewer  people  was  still 
more  curious,  is  reported  in  full  in  the  Annales  d^ Hygiene  (1889,  vol.  xxii., 
L  36)  and  elsewhere.  In  July,  1888,  a  civil  suit  was  commenced  in 
Tavre  against  the  owner  of  a  small  apartment-house,  with  a  pharmacy 
on  the  ground  floor,  on  account  of  the  unsanitary  condition  of  the 
premises.  In  accordance  with  the  excellent  French  custom,  a  commis- 
sion of  four  of  the  best  doctors  in  France,  Messrs.  Brouardel,  Delaunay, 
Huchon,  and  Pouchet,  came  down  from  Paris  to  investigate.  They  ex- 
amined thoroughly  the  drainage,  plumbing,  soil,  wall-papers,  etc.,  studied 
carefully  the  symptoms  of  the  invalids,  and  after  a  complete  investiga- 
tion, aided  largely  by  the  results  of  the  Hyferes  epidemic,  decided  that 
the  illness  came  from  small  doses  of  arsenic. 

This  started  the  authorities  on  a  new  track,  and  it  was  soon  found 
that  a  young  clerk,  Pastr6  Beaussier,  employed  in  the  drug-store,  had, 
from  pique,  fear  of  dismissal,  and  other  reasons,  amused  himself  by  poi- 
soning fti'st  his  employer  and  then  his  feUow-clerks  and  servants.  He 
had  reached,  at  the  time  this  was  found  out,  in  the  space  of  barely  two 
years,  the  respectable  tale  of  fifteen  victims,  three  of  whom  died,  and 
the  rest  of  whom  were  more  or  less  completely  paral}^ed. 

The  symptoms  of  the  Havre  and  the  Hyeres  cases  were  the  same, 
and  may  serve  as  a  model  for  all  cases  of  chronic  arsenic  poisoning. 

(a)  Trouble  with  the  I>igestion. — The  patients  would  first  notice  a 
feeling  of  sickness  and  nausea,  which  increased,  ahnost  always,  to  actual 
vomiting.  This  vomiting  was  quite  characteristic ;  it  was  not  painful, 
nor  did  it  leave  pain  or  a  burning  feeling  in  the  stomach ;  it  was  quite 
frequent,  running  up  often  to  seven  or  eight  times  a  day ;  the  vomited 
matter  was  full  of  mucus  and  bile.  Occasionally,  however,  it  occurred 
only  two  or  three  times  during  the  illness. 

Sometimes  the  patients  became  quite  feverish,  with  some  typhoid 
symptoms.  Intestinal  troubles  were  less  marked,  and  lasted,  as  a  rule, 
but  a  short  time. 

(6)  Symptoms  in  Larynx  and  Bronchi^  Skin  Symptotns, — After  some 
little  time  the  patients  developed  decided  sjTuptoms  of  a  catarrhal  in- 
flammation of  the  larynx  and  bronchi.  They  suffered  from  coughing, 
spitting  of  mucus  and  occasionally  of  blood,  loss  of  voice,  with  sibilant 
and  sonorous  rMes  in  the  bronchi.  Indeed,  at  Hyeres,  the  doctors  at 
this  stage  diagnosed  the  illness  as  grippe,  and  prescribed  accordingly. 
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Accompanying  this  was  intense  coryza,  'with  inflammation  and  nmiim: 
of  the  nose,  often  spreading  to  the  eyes  and  prodncing  more  or  >* 
marked  conjunctivitis. 

With,  or  before,  these  catarrhal  symptoms  there  developed  a  rnun- 
ous  eruption,  beginning  with  redness  and  sv^'elling  of  the  evt-liis.  thr 
scrotum,  and  then  of  different  parts  of  the  body.  This  was  uftm  '■!- 
lowed  with  exfoliations  and  by  loss  of  the  nails.  The  emptionis  \xvA 
greatly,  being  vesicular,  pustular,  sometimes  rubeolie,  or  liktr  urtii-ahi 
The  surface  of  the  skin  was  more  or  less  pigmented,  fre^iueutly  >^'riii. 
ing  a  dirty  brown  color,  especially  on  the  neck,  the  nmip,  and  ih*-  fi- 
tremities,  and  also  in  the  armpits,  under  the  knees,  and  anmnd  1- 
anus.  In  autopsies  arsenic  was  found  in  the  skin,  nails,  and  bair.  nA 
it  is  claimed  that  these  symptoms  may  have  been  caused  by  tie  t-limiiii- 
tion  of  the  poison  in  that  way. 

(c)  Disturbances  of  Sensatioti, — Next  to  these  s\Tnptoms  th*^T^  racr 
more  or  less  marked  trouble  with  the  nei-vous  system.  This  began  witt 
headaches,  severe  and  persistent,  over  the  wliole  head,  and  an  unpl^^wm: 
numbness  in  the  legs  and  feet.  One  of  the  feUow-clerks  of  Pjirfr- 
Beaussier  testified  that  he  used  to  keep  hitting  the  soles  of  hi^i  feet.  >•- 
hind  the  counter,  with  a  spatula,  to  try  to  keep  up  the  circulation.  Tm 
numbness  was  often  accompanied  with  painfnl  cramps. 

Then  came  extreme  pain,  sometimes  shooting,  more  often  grindiiir 
situated  chiefly  in  the  calves  and  thighs.  The  patients  compkinf^l  '»f 
dogs  biting  the  calves  and  the  soles  of  their  feet-  There  was  an  in- 
creased sensibility  of  the  skin ;  a  child  complained  of  butterflies  nmniu; 
up  and  down  his  back.  In  almost  all  of  the  cases  the  pressure  of  tk 
bedclothes  became  unendurable. 

There  was  some  loss  of  general  sensation  in  hands  and  feet  It  wtf 
hard  to  feel  the  ground  or  to  hold  small  objects.  In  almost  all  eaw* 
there  was  an  anaphrodisia. 

(d)  Ih'sfurbauces  of  Motion, — In  every  case  the  disturbances  of  sensa- 
tion pre(?eded  those  of  motion,  and  in  light  cases  the  latter  were  hardij 
perceptible.  In  the  severe  cases,  however,  they  gradually  increased  w 
almost  complete  paralysis. 

Tliey  began  with  some  muscular  weakness,  first  noticed  in  the  lees 
The  patients  were  easily  fatigued ;  found  it  hard  to  mount  the  staii> 
threw  tlu»  legs  out  in  front  when  they  walked. 

Then  they  lost  the  power  of  walking ;  they  had  to  drag  themsek*?* 
along.  When  they  stood  up  they  had  to  grasp  some  support,  or  k^p 
changing  their  feet  all  the  time.  The  feet  became  flabby  and  huu: 
when  at  rest.  Similar  s^^Tnptoms  were  noticed  in  hands  and  arms,  th^ 
^*  wrist-drop "  usually  appearing  after  the  "foot-drop."  The  tendim-c? 
reflexes  were  constantly,  and  the  cutaneous  reflexes  generally,  abset- 
The  i^lantar  reflex  was  feeble,  but  still  existed  in  manv  cases. '  Thee^^ 
miist(»r  and  alxlominal  reflexes  were  normal. 

If  treated  at  the  onset  of  the  paralysis,  the  patients  usually,  thmid 
slowly,  re(M)vered.  But  if  the  poisoning  still  continued,  theparadys* 
became  more  and  mon^  complete,  and  the  patients  died  usually  •■' 
dysj)na»a  and  syneope,  from  heart  failure,  thoHgh  without  anv  dwiA"- 
lesions. 

Death  sometimes  resulted  from  fatty  degeneration  of  the  liTwari 
kidney,  caused  by  the  elimination  of  the  poison. 
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Chronic  Symptoms  after  Large  Doses. — ^Very  similar  disturbances 
of  the  seiisorj'  and  motor  nerves  are  frequently  met  with  in  patients 
who  have  recovered  from  the  acute  or  sub-acute  sjinptoms  of  large 
doses.  It  is  supposed,  in  these  cases,  that  the  arsenic,  slowly  working 
out  of  the  system,  permeates  it  and  affects  it  in  the  same  way  as  when 
given  for  a  long  time. 

Scolosuboff,  for  instance,  in  an  impoilant  paper  {Compt,  Rend.  Biol., 
1875,  part  ii.,  pp.  »3()9,  313),  gives  two  cases.  One  of  these,  who  was  a 
porter,  who,  for  a  syphilitic  eruption,  rubbed  into  his  scrotum,  arm,  and 
nose  an  alcoholic  solution  of  arsenic,  and  also  an  arsenic  pomatimi.  He 
soon  had  vomiting  and  gave  up  this  treatment ;  but  in  two  weeks  entered 
the  hospital  suffering  from  numbness  and  tingling  in  his  hands  and  feet, 
and  great  muscular  feebleness.  In  spite  of  careful  treatment  his  b^mptoms 
got  worse  for  ten  or  twelve  months,  after  which  he  began  to  improve. 

His  second  ('ase,  which  is  more  characteristic,  was  of  a  woman  forty- 
eight  years  old,  who  took  a  dose  of  arsenic  instead  of  chalk,  and  began 
to  vomit  in  one  hour,  keeping  up  the  vomiting  constantly  for  forty-eight 
hours.  In  four  or  five  days  she  noticed  a  feeling  of  cold  and  niunbness 
at  the  ends  of  her  fingers  and  toes.  Then  the  cold  rejiched  her  forearms 
and  legs,  and  she  had  great  feebleness  in  her  hands  and  feet.  In  t^n 
days  she  could  not  walk  without  assistance,  and  in  fifteen  days  she  took 
to  bed  permanently,  almost  completely  paralyzed. 

Dr.  Miles  (Phila.  Med.  Xeivs,  1883,  vol.  xlii.,  p.  257)  quotes  a  similar 
case  of  a  lawyer,  twenty-four  years  old,  who  with  six  other  people,  of 
"whom  two  died,  ate  some  pie  acjcidentally  poisoned  with  arsenic.  He 
vomited  soon  after  eating,  and  after  some  houi^s  vomited  incessantly  all 
night  long.  This  subsided  in  three  days,  leaving  him  much  prostrated. 
His  bowels  did  not  move.  In  four  or  five  days  he  had  marked  fever, 
and  in  six  days  he  noticed  aching  and  numbness  about  his  knees  and 
then  his  feet.  In  nine  days  he  noticed  numbness  in  his  fingers  and 
hands,  as  far  as  the  wrist,  with  loss  of  power  in  his  forearms ;  while  his 
legs,  at  this  time,  from  the  knees  down,  were  almost  completely  para- 
lyzed. His  face  was  puffed  and  swollen.  In  four  weeks  he  had  severe 
pain  from  the  knees  down,  and  a  little  later  in  his  hands  and  fingers. 
The  symptoms  got  worse  for  two  or  three  months,  and  then  gradually 
improved  imder  treatment. 

A  typical  case  of  this  soii;  was  seen  by  the  writer  recently  (Novem- 
ber, 1893),  in  the  person  of  a  German  clerk,  thirty-nine  years  old,  of 
good  history  and  previous  health,  who  in  November,  1892,  took  five 
cents'  worth  (a  big  tablespoonful)  of  Paris  gi-een.  In  three  quarters  of 
an  hour  he  vomited  and  felt  severe  pain  in  the  abdomen,  and,  after 
being  without  treatment  for  three  days,  went  to  the  Presbyterian  Hos- 
pital. Two  weeks  later  he  lost  sensation,  more  or  less  completely,  in 
the  legs  and  foreanns,  and  soon  afterward  began  to  lose  power  in  the 
legs  and  hands.  The  sensation  returned  in  about  six  weeks  more,  but 
the  loss  of  power  became  worse  up  to  some  three  months  and  a  half 
from  the  time  of  taking  the  poison,  aft^r  which  he  very  slowly  im- 
proved. He  never  lost  ])ower  completely,  though  quite  unable  to  walk 
or  to  use  his  hands  or  forearms.  In  April  he  had  a  macular  eruption 
all  over  his  body,  which  was  cured  by  sulphur  ointment. 

In  April  he  was  removed  to  Bellevue,  where  under  careful  treatment 
he  slowly  improved,  the  hands  recovering  quicker  than  the  feet.     In 
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about  eleven  months  he  began  to  recover  the  use  of  Ids  leg*,  atl  a 
November,  after  one  year's  Ulness,  he  \%'as  just  able  to  movr  ap»uLi  •■: 
crutches,  after  being  assisted  out  of  his  chair. 

Lesions  Peculiar  to  these  Symptoms. — It  has  been  claim-il '^y 
Seguin  {Jour,  Nervous  and  Mental  l>iseases,  1882,  vol.  ix.,  p.  66.'i)  and»rfl<-> 
that  these  pecruliar  nervous  symptoms  are  due  to  an  affn*tiMn  ot  tLr 
spinal  cord,  of  the  nature  of  a  diffused  myelitis.  It  is,  howevr-r.  p-D-r. 
ally  agreed  at  present,  by  the  best  authorities  (see  R^juchet,  Am.  ^//i-;, 
1 874,  vol.  xlii.,  p.  406 ;  Starr,  Med.  X^eirs,  1 887,  vol.  1.,  p.  1 73 ;  and  €»di»i> . 
that  the  symptoms  are  caused  by  a  general  peripheral  neuritis,  an *na: 
degeneration  of  the  nerve  fibers  themselves,  progressing  frum  the  ei- 
tremities  toward  the  cord. 

These  lesions  are  very  similar  to  those  produced  by  had  poixoniw$ 
and  by  chronk  alcoholism,  and  it  is  often  quite  hard  to  distinjruijli  bi*- 
tween  them. 

The  lead  paralysis  can  usually  be  diagnosed,  first,  by  beginuing,  u 
a  nde,  in  the  hands  and  arms  before  the  feet  and  legs,  the  **  wrisi-drup." 
for  instance,  occurring  before  the  feet  are  affects  at  all ;  and  se^trndly, 
bv  the  almost  constant  presence  of  the  "  lead  line,''  the  bluish-bLuk  line 
along  the  gums. 

It  is  usually  stivted  that  the  alcoholic  paralysis  must  lye  recogniMd 
by  the  history.  In  this  connection  it  is  well  to  remember  that  the  nerv" 
lesions  are  caused  not  so  much  by  the  excessive,  as  by  the  chronic,  ly* 
of  alcohol.  For  instance,  a  friend  of  mine  told  me  of  a  patdeut  of  lU.  t 
woman  of  good  family  and  position,  brought  in  by  her  sisters  for  treat- 
ment of  ])artial  paralysis.  Her  sjinptoms  were  due  to  the  modest  ii^ 
of  two  milk-punches  a  day,  taken  for  five  or  six  weeks  at  a  timf.  at  a 
physician's  advice,  l>ecause  she  had  become  worn  out  by  attendance  at 
a  sick-luMl.  It  is  also  worth  remembering  that  alcohol  produces  tht* 
symptoms  more  commonly  in  women  than  in  men. 

Anotlier  point  in  tlie  diagnosis  is  the  fact  that  in  arsenic  paralyse 
the  mind  is  usually  unimpaired,  while  in  alcoholic  and  sometimes  in  IVjhI 
]>aralysis  tliere  are  marked  mental  delusions.  The  pecuhar  delusion  i^n- 
sid(MT(l  characteristic  of  alcohol  is  the  "  time  and  place  aphasia."  The 
patients  cannot  judge  how  long  they  have  been  talking,  how  lonjrthn 
have  been  in  the  office;  cannot  tell  what  room  they  are  in,  will  acn^ 
wlicn  toUl  tliat  they  are  in  a  strange  city,  and  the  like,  although  in  othrr 
respects  they  may  be  perfe<*tly  sound  in  mind. 

A  ratlier  striking  <*ase,  slunving  how  good  physicians  may  l»e  misliil 
in  dealing  with  such  cases,  occurred  in  Boston  some  few  years  agi>i^ 
fou  Maf.  and  Sunj.  Jour.,  1SS7,  vol.  cxvi.,  p.  423),  and  was  dis4»ussed  at  a 
meeting  of  ^lassaeliusetts  doctors. 

It  api)eariHl  tliat  a  young  fellow,  worth  some  $4,000,000,  who  was  lead- 
ing a  ratlier  fast  career  in  Hoston,  wa«  looked  up  at  last  bv  his  family. 
Tli<\v  found  liim  extremely  ill  at  the  Beacon  Street  house  of  a  friend,  iu 
some  (if  whose  projects  lit*  had  invested  largre  sums  of  monev.  He  was 
})eing  attended  by  his  friend,  his  friend's  wife,  and  by  an  apotbe^-arr. 
but  not  by  a  ]>hysieian.  A  good  doctor  was  summoned,  and  found  hiia 
almost  coniph'tely  paralyzed  fmm  head  to  foot.  He  had  but  few  mo\^ 
ments  left,  and  had  lost  almost  all  sense  of  touch  in  his  extremities,  an^ 
luvsides  this  he  had  symptoms,  severe  vomiting  and  the  like,  of  consd- 
erable  gastric  inflammation. 
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■  His  vomit  and  iirine  were  analyzed  for  arsenic  with  positive  results 
;  (one  quarter  and  one  third  of  a  gi'ain  of  arsenic  in  the  vomited  material, 
■  one  twelfth  of  a  grain  in  the  urine),  so  he  was  removed  to  another  house, 
"   and,  under  careful  treatment,  slowly  recovered. 

It  appeared  that  he  had  been  on  a  regular  spree  before  he  was  taken 
ill,  and,  in  fact,  had  been  living  for  some  time  at  a  house  of  bad  repute, 

-  and  had  now  and  then  been  taken  to  Beacon  Street  for  dinner,  and  back 
'   again,  in  a  carnage.     He  related  how,  when  at  dinner  at  his  friend's 

house,  he  had  taken  certain  articles  of  food  which  always  made  him  ill. 

-  The  doctor  who  related  this  closed  his  story  by  stating  that  the  facts 
'.    had  been  laid  before  the  district  attorney,  and  that  a  prosecution  might 

result. 

Whereupon  a  distinguished  doctor  in  the  meeting  informed  his  friends 
:  that  he  took  a  lively  interest  in  this  tale,  because,  a  few  months  before, 
a  very  pleasant,  gentlemaidy-looking  man  had  called  him  in  to  see  a 
:  friend  lying  sick  at  his  house.  The  patient  was,  as  described,  lying 
crippled  with  paralysis,  and  had  symptoms  of  vomiting  j  but  his  friend 
kimUy  gave  a  full  history  of  his  previous  cai'eer,  and  carefully  explained 
that  his  condition  might  be  due  to  alcohol,  syphilis,  diarrhoea,  or  malaria. 
The  doctor  did  not  state  exactly  what  diagnosis  he  did  make,  but  con- 
fessed that  the  idea  of  arsenic  never  entered  his  head. 

Prosrnosis  and  Treatment. — ^As  before  stated,  these  patients,  if 
treated  properly  and  in  time,  usually  recover,  although  when  the  paral- 
ysis has  once  fairly  set  in  the  treatment  is  long  and  tedious.  It  consists, 
as  a  rule,  of  nerve  tonics  like  strychnine,  of  doses  of  salicylate  of  soda,  of 
massage  to  try  to  keep  up  the  tone  of  the  muscles,  and  of  wholesome  and 
stimulating  food.    Morphine  mav  have  to  be  applied  to  relieve  the  pain. 

Poisoning  by  External  Application. — ^As  may  be  noticed  in  one  of 
the  cases  lately  mentioned,  the  characteristic  symptoms  of  arsenic  poi- 
soning may  be  produced  by  the  application  of  dissolved,  and  also  of  dry, 
arsenic  upon  the  skin,  and  upon  any  of  the  mucous  surfaces.  Cases  of 
criminal  iK)is()ning  have  been  described  where  arsenic  was  applied  to  the 
rectum  and  to  the  vagina.  In  these  cases  the  poison  was  rapidly  absorbed, 
and  produced  symptoms  of  gastric  irritation  as  well  as  of  local.  The 
absorption  is  more  rapid  if  applied  upon  a  raw  or  inflamed  surface,  but 
cases  are  numerous  where  death,  has  resulted  from  the  application  of 
arsenical  ointment,  or  even  of  dry  arsenic,  upon  the  scalp,  or  upon  the 
healthy  and  unbroken  skin. 

A  well-known  example  of  this  occurred  in  England  in  1878,  when 
seventeen  children  died  from  dusting  the  skin  and  private  parts  with  a 
violet-powder,  containing  some  thirty-five  or  forty  percent,  of  dry  arsenic 
instead  of  gypsum.  Several  cases  of  severe  illness,  and  indeed  of  death, 
liave  been  reported,  time  and  time  again,  from  the  efforts  of  quack  doc- 
tors to  burn  out  cancerous  and  other  ulcers  with  white  arsenic,  orpi- 
ment,  and  other  arsenical  compounds,  or  from  the  careless  use  of  arsen- 
ical soaps  and  washes. 

In  all  these  cases  a  local  inflammation  is  invariably  first  observed, 
but  this  is  rapidly  followed  by  the  ordinary  arsenical  symptoms,  the 
arsenic,  when  once  absorbed,  showing  the  characteristic  stomach  and  in- 
testinal lesions,  as  well  as  the  later  effects  upon  the  nervous  system. 

Dangerous  and  Fatal  Doses  of  Arsenic. — ^The  above-mentioned 
chronic  sjTnptoms  of  arsenic  poisoning  have  sometimes  occurred  after 


(rriirrally  it  is  jM)ssi])U*,  esjjoi'ially  in  c*lioiv«,  t<»  run  i 
FowUt's  solution  to  thirtv  or  foi-ty  and  even  to  sixtv  d 
of  a  ji:raiu  of  arsenic)  per  day  witlioiit  iiieoiivonit'iK-e.  It 
l)en»d,  however,  that  tlie  poison,  in  spite*  of  Taylor  and  oi 
oxt(»nt  cunuihitive,  and  that  the  syiiiptomSy  oii<*t»  start i*d. 
crease  in  seventy  for  some  time  after  tin?  stopjwijre  of  tlj 

(tenerally  a  dose  of  from  ono  third  to  one  lialf  a  p 
sohihle  fonn,  will  prmluee  symptoms  of  voniitinc:  an 
trou])le;  and  from  tliive  to  four  ^ains  of  white  ars< 
enouj^h  to  produce  dt»ath.  The  sniallost  fatal  df>s<*  on  n 
Med.  and  Siny.  Jour.,  1848,  p.  347)  was  in  the  <»ase  of  a  W( 
possi})ly  for  aborti<m,  about  one  half  of  an  oiinoe  of  F 
(two  and  one  sixth  jrrains  of  arsenic)  in  vai-yinp  doses  W 
and  Wednesday.  She  was  ill  on  Fri<lay  with  fover.  but 
injr,  pur^ng,  or  i)ain  in  the  stonnwrh  ;  she  had  fretjuent 
Saturday;  and  on  Sunday,  after  improvement,  die^l  ii 
1I<T  stomach  and  small  intestines  were  intiamed. 

Arsenic  Eating. — Directly  contrary  to  all  the  stateni 
l)ara^aph  are  the  facts,  fully  i)roven,  that  in  eertain  par 
notai)ly  in  Lower  Austria  and  in  Styria,  and  also  in  the  I 
l)(»oj>le  exist  who  have  trained  themst*lves  to  eat  >\ith  im] 
or  h»ss  r(»«|:idar  intervals,  arsenic  in  considerable  qnantiti< 

These  curious  facts  were  firet  brought  into  notice  b 
(Wien.  Mod.  Worhnisrh.,  1851,  p.  453)  apropos  of  a  jK^i 
VitMina,  where  a  girl,  accused  of  i)oisonin^  a  young  A 
was  jKHpiitted  on  statements  by  three  witnesses*  that  th( 
arst»ni<!  eater.  In  this  paper  Von  T8<*hudi  stated  that  ar 
monly  eaten  by  the  i)easantry  to  improve  their  personal 
benefit  their  *'wind''  in  <'limbing  mountains,  and  for  aj 
pos(»s;  that  they  ])egan,  usually,  with  doses  of  one  half 
once  a  week,  and  that  this  was  increased  up  to  some  four 
at  a  time.  He  also  mentioned  that  gn>oms  and  hostlers  i 
accustomed  to  give  arsenic  to  their  horses  to  improve  thei 
stateuKMits,  esi)ecially  when  rei>eated  and  embellislnMl  by  I 
ston  in  his  ('hvmistni  of  Common  Life,  were  violently  aftiv 
tison  and  otln»rs.  wlio  stated  in  the  most  nosifivo  inmnwo 
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'■.,  took  place  in  the  famous  Maybrick  trial  in  Liverpool,  1889.  On  this 
*■  occasion,  besides  several  corroborating  circumstiinces,  such  as  a  well- 
:  proven  inducement  for  the  crime,  the  agreement  of  the  symptoms  and 
[  post-mortem  appearance  of  the  body  with  those  of  arsenic  poison,  and 
'.'  the  consensus  of  all  the  physicians  in  attendance  on  Mr.  Maybrick,  some 
^  two  days  before  his  death,  that  he  was  being  poisoned,  there  were  three 
points  of  vital  impoi-tancje  to  the  defense  which  had  to  be  explained  in 
onler  to  save  the  defendant. 

These  were :  first,  the  presence  of  arsenic,  although  in  small  quantities, 
in  the  liver  and  intestines  of  Mr.  Maybrick ;  secondly,  the  presence  of 
arsenic  in  large  quantities,,  and  in  numerous  forms,  either  in  Mrs.  May- 
brick's  room,  or  in  articles  belonging  to  her,  or  to  which  she  had  free 
access;  thirdly,  the  fact  that  after  suspicions  had  been  aroused  and 
food  proven  frt^e  from  arsenic  had  been  provided  for  the  patient,  a  nurse 
saw  Mi's.  Maybrick  enter  her  husband's  room,  secretly  take  a  bottle  of 
beef  extract  from  the  room,  and  bring  it  back  and  replace  it  in  the  room, 
in  a  few  minutes,  fidl  of  arsenic. 

The  defense  claimed,  first,  that  Mr.  Maybrick  was  an  arsenic  eater. 
This  was  based  on  some  rather  slight  e\idence.  There  was  a  colored 
valet,  who  said  that  eight  or  nine  years  before,  in  Norfolk,  Va.,  his  mas- 
ter used  U>  send  him  out  for  arsenic,  fifty  cents'  worth  at  a  time,  and  stir 
it  into  his  beef -tea  in  small  quantities  with  a  spoon.  There  was  also  some 
'e\'idence  to  show  that  he  was  a  hj'pochondriac,  and  used  to  dose  himself 
with  all  kinds  of  drugs,  but  there  was  no  direct  proof  of  arsenic  eating 
in  late  years. 

Secondly,  they  claimed  that  Mrs.  Maybrick  used  the  various  solutions 
of  arsenic,  the  extracts  of  arsenical  fly-papers,  and  the  packages  of  rat 
poison,  white  arsenic,  and  the  rest,  which  were  in  her  possession,  as  (;os- 
metics.  In  fact,  she  sta.ted  that  she  had  made  the  fly-paper  extracts  to 
remove  an  eruption  from  her  faee,  before  a  ball.  This  was  all  quite  un- 
supported by  other  evidence  of  any  sort.  And  thirdly,  Mrs.  Maybrick 
stated  on  the  stand  that,  remembering  a  white  powder  which  her  hus- 
band wjis  in  the  habit  of  using,  she  had,  at  his  request,  put  a  teaspoonful 
of  it  into  the  beef  extract.  These  explanations,  it  might  be  remarked, 
were  of  more  effect  upon  the  outside  public  than  on  the  jurj'. 

The  writer  has  been  able  to  find  (mt  only  one  authenti(*ated  case  of 
arst^nic  eating  that  has  been  proven  in  court  in  this  countr}'  or  in  Eng- 
land. Dr.  Charles  H.  Porter,  of  Albany,  in  an  interesting  pamphlet  pul)- 
lislied,  in  1862,  about  various  ai'senic  cases  in  which  he  was  interested, 
states  that  in  the  trial  of  Sarah  Harrington,  at  Delhi,  Delaware  Coimty, 
N.  Y.,  in  March,  1861,  for  the  murder  o?  her  husband,  witnesses  showed 
(»learly  that  the  victim,  a  hostler,  had  for  years  used  arsenic  as  a  medi- 
cine for  horses,  and  had  it  constantly  in  his  possession.  Others  swore 
that  he  frequently  took  it  himself,  and  four  different  persons  testified  to 
seeing  him  take  some  on  different  occasions  some  years  before  his  death. 
The  man  ditni  after  a  seventeen-davs  illness,  and  some  five  and  a  half 
grains  of  arsenic  were  found  in  his  body,  some  on  his  tongue,  and  some 
in  the  contents  of  his  stomach,  while  he  had  been  sick  in  bed  for  some 
time  >>efore  tlie  sym])toins  of  arsenic  |)oisoning  appeared. 

Any  general  habit  of  arsenic  eating  for  the  complexion,  health,  or 
any  other  puii)ose,  is,  it  is  believed,  unknowTi  at  present  in  this  city,  New 
York,  or  in  the  eastern  part  of  the  United  States.    It  is  denied  by  tiiB 
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WHO  was  suirering  irom  a  cocaini*,  aiui  an  aiconoi,  mum  ai 

Oe(*asi(»iially,  however,  a  true  ca*e  of  arsenic  eating  i: 
well-known  physician  stuted  to  me  piisitively,  a  little  tin 
knew  one  woman,  of  the  demi-momJey  who  was  avoustonux] 
doses  of  Fowler  s  solution  for  her  complexion,  which  was 
and  white,  and  that  he  believed  the  same  was  true  of  one  cj 

The  eoninionlv  advertised  "arsenic  w-at'ens,"  and  siniiJ 
for  the  eomplexion,  do  not,  as  a  rule,  contain  more  tha 
traces  of  arsenic. 

Treatment  and  Antidotes. — In  treating  a  case  of  ars 
the  first  thing  to  do  is  to  remove  as  much  a«  possible  of  tl 
the  body,  and  next  to  make  insoluble  wliat  remains.  Afte 
done  the  physician  must  tiy  to  counteract  the  s^iuptoms 

It  is  accordingly  good  practice  to  induce  thorough  vo 
as  possible,  by  tickling  the  throat,  by  warm  water,  must 
and  the  like,  or,  better,  l)y  drugs  like  zinc  sulphate,  cupi 
tai-tar  emetic.  The  last  drug  in  full  doses,  five  or  six  grai 
best,  as  it  acts  on  the  bowels  as  well  as  the  stomach,  and 
remove  the  poison  fi*om  tlie  intestines  also.  Doses  of  caii 
valuable.  These  should  be  followed  by  an  antidote,  and  th« 
should  be  washed  out  thoroughly  with  a  stomach-pump. 

The  best-known  antidote  for  arsenic  is  the  freshly  pre( 
hydrate,  which  fonns  insoluble  compounds  with  solution 
a<nd.  Tliis  should  be  prepared  on  the  spot,  by  mixing 
or  ferric  sulphate  with  an  excess  of  aminonic  hydrate,  or,  1 
])icarbonate,  and  straining  the  precipitate  tliroug-h  a  h* 
piece  of  loose  rag.  Perhaps  the  best  antidote  is  wliere  1 
is  mixed  witli  an  excess  of  magnesia,  and  the  wliole  is  ta 
for  besides  the  value  of  the  feme  hydrate,  the  ma^iesiiuu 
formed  has  a  good  effetit  upon  the  bowels. 

This  iron  precipitate  is  perfecftly  harmless  and  slionh 
large  (piantities,  a  spoonful  or  so  at  a  time,  mixed  with  a 
warm  water.  Numerous  instances  are  on  record  when*, 
natural  means,  vomiting  and  the  like,  and  at  other  times  by 
ment,  patients  liave  survived  even  very  large  doses,  two  oui 
of  arsenic.     Recovery,  liowever,  even  from  light  doses,  is  s! 
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Post-mortem  Appearance  of  the  Body. — As  a  rule,  after  arsenic 
poisoniug  the  body  remains  in  a  better  state  of  preservation  than  is 
ordinary.  The  preservation  is  generally  proportional  to  the  amount  of 
arsenic  found  in  the  body.  This  is  not  invariably  the  case,  for  Dr.  Tidy- 
reports  that  the  bodies  of  two  children  who  died,  as  above  mentioned, 
from  arsenical  violet-powder,  decomposed  unusually  fast. 

On  examining  the  body  critically  there  is  noticed,  as  a  rule,  nothing 
abnormal  about  the  brain,  lungs,  spleen,  or  bladder.  The  blood  is  gen- 
erally dark  and  fluid,  but  there  ai-e  usually  evidences  of  two  distinct 
classes  of  lesions :  first,  an  inflammation  of  the  gastro-intestinal  tract, 
and  secondly,  a  fatty  degeneration  of  the  liver,  heart,  and  kidneys. 

The  Stomach, — This  generally  shows  mai'ked  traces  of  an  inflammation 
of  the  mucus  coat,  even  when  the  poison  has  been  administered  exter- 
nally. Sometimes  the  whole  interior  of  the  stomach  is  covered  light  red 
or  brown.  In  other  eases  there  is  more  or  less  sub-mucous  ecchymosis, 
with  groups  or  streaks  of  reddish  dots.  Generally  there  are  inflamed 
and  injected  patches,  principally  toward  the  pylorus.  These  signs  of  in- 
flammation appear  quite  rapidly  after  the  poison  is  taken,  and  have  been 
found  well  marked  in  cases  of  two,  three,  four,  and  five  hours'  duration. 
Occasionally,  especially  where  death  has  been  of  the  narcotic  or  cerebral 
variety,  the  marks  of  inflammation  may  be  very  slight,  but  they  are  al- 
most invariably  present  to  a  greater  or  less  extent. 

Often  particles  of  solid  poison  can  be  foimd  adliering  to  the  walls  of 
the  stomach  in  thick,  pasty,  whitish-gray  (or  green,  with  Paris  green) 

3K)ts  or  patches,  surrounded  by  a  ring  of  brightly  injected  membrane, 
n  serapmg  off  the  spots  the  mucus  coat  below  is  seen  much  inflamed, 
and  occasionally  corroded.  In  spite  of  the  vomiting  the  stomach  usu- 
ally contains  some  thin,  odorless  liquid,  colored  brown  or  sometimes  red, 
often  with  white  masses  of  mucus  and  other  solid  matter  floating  in  it. 

The  InUstines. — The  small  intestines  generally  present,  though  in  a 
less  marked  degree,  the  same  signs  of  inflammation  as  the  stomach — ^that 
is,  patches  of  red,  sometimes  large,  sometimes  small,  occasionally  con- 
tinuous for  quite  a  distance.  The  contents  are  fluid,  often  bloody,  and 
sometimes  contain  the  poison  in  lumps  or  sediments. 

The  large  intestine  is  not  inflamed  excepting  when  the  patient  has 
survived  for  some  days.  It  is  generally  contracted  and  empty,  and  cov- 
ered with  white  stringy  mucus. 

The  Tongue^  Phary^nx,  and  (Esopha4jHs. — These  occasionally  show  signs 
of  more  or  less  acute  inflammation,  especially  where  the  poison  has  been 
repeatedly  administered,  or  where  the  arsenic  has  been  taken  in  a  dry 
form,  or  has  adhered  more  or  less  to  the  throat  itself.  The  cesophagus, 
in  such  cases,  shows  patches  and  streaks  of  dull  or  even  bright  red,  and 
sometimes  has  been  found  corroded. 

We  now  come  to  an  entirely  different  class  of  lesions,  which  has  been 
comparatively  overlooked  by  most  of  the  authors  and  experts ;  that  is, 
the  evidences  of  fatty  degeneration  in  the  heart,  liver,  and  kidneys. 
These  do  not  appear  quite  as  soon  as  the  gastro-intestinal  lesions,  but 
after  some  hours  are,  when  carefully  looked  for,  almost  as  regular  and 
as  <*hara(»teristic. 

The  Heart, — This  organ  is  in  normal  condition  if  death  occurs  rapidly ; 
but  if  life  has  been  prolonged  for  some  hours  the  walls  are  usually  less 
firm,  look  pale  and  yellowish,  and  under  the  microscope  show  signs  of 


cju^rs  tli*^  I'i'clivniosis  covcTed  lialf    the    siirfa<.*e   of   the  1 
{Laucpt  1«()2,  vol.  i.,  p.  IViry.) 

The  Liver, — The  syiiiptonis  of  fatty  deg^nei-ation  are  nw 
this  organ  than  in  any  otlier.  The  arsouic  is  stored  up  in  it 
after  enterin^r  tlie  blood,  and  in  its  eflpi )rts  to  excrete  the  jK»i; 
beeonies  disetised,  probably  nndergtjiiig"  an  a**iite,  pareuel 
fianiniation,  resnltinjr  in  clnmges  in  its  tissue.  The  orpau, 
occurs  after  a  few  liours'  time,  is  nsnally  oiilargt^d,  more  fin: 
looking,  on  section,  yt^Uow,  either  in  streaks  or  all  over,  ai 
cJiaractt*ristie  apj>eanuice  under  the  microscope. 

The  Kidnet/s. — Tliese  also  rapidly  become  iniiained  frc»m 
of  the  ])oison,  and  undergo  changes  in  tlie  tissue,  begiun: 
parenchyma.  They  are  usually  found  somewhat  enhirged,  j 
an<l  on  section  sliow  a  thickened  cortex  and  a  yellowish-gn 
on  the  surface,  and  later  in  spots  and  sti-eaks,  when  the  fal 
tion  has  aifected  the  tubules. 

It  should  be  remein])ered  that  death,  in  sub-acute  eases, 
the  inflammation  of  tlu^  liver  and  kidneys  almost  as  often 
inflammation  of  the  stomach  itself.  Accordingly,  in  eases 
poisoning  these  organs  should  be  carefully  examined,  nnd  hi 
of  fatty  degeneration  should  be  accounted  for  by  j>re\'ious  1 
analvsis. 

TESTS  FOR  ARSENIC. 
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I.  Solid  Arsenic. — Arsenic,  when  in  a  solid  state,  ean  be 

nized  by  s<^»veral  simple  tests. 

It  is  only  slightly  solu])le  in  water,  and  when  stirred,  or 
in  it,  floats  like  a  white  fllm  on  the  surface,  or  forms  littk 
on  th(»  top  or  at  the  bottom  of  the  liquid.  With  tlie  additi 
alkali  it  is  readily  dissolved,  without  changing  color,  and  it 
both  hydrochlonc  acid  and  nitric  acid  when  heated. 

More  <?haract(^ristic,  however,  is  its  behavior  when  it  is 
when  it  is  volatilized  after  reducticm. 

{(i)  SHhlintafioH  Ttsf. — When  white  arsenic,  arsenions  oxi< 
it  sublimes  readilv.  without  meltincr.  in  the  form  of  a  whit 
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sublimes,  and  deposits  on  the  glass  as  a  white  cloud.  This  can  be  distin- 
guished from  similar  white  rings  made  by  calomel,  corrosive  sublimate, 

'  ammonium  salts,  oxalic  acid,  and  other  compounds,  first  by  the  shape 
and  character  of  the  crystals,  and  second  by  its  dissolving  in  hot  nitric 

V    acid  and  res]X)nding  to  some  or  all  of  the  tests  mentioned  later.    A 

-  simple  test  is  to  evaporate  the  solution  gently  to  dryness,  and  to  touch 
•    it  with  a  drop  of  strong  argentic  nitrate,  when  it  will  form  a  brick-red 

-  deposit  of  silver  arsenate. 

(/>)  Reduction  Test. — Another  and  perhaps  surer  test  is  to  heat  the  pow- 
der in  a  little  reduction-tube  with  a  closed  end  drawn  to  a  point  (Figs. 
:.    75  and  76),  either  mixed  with  some  carbonac^eous  flux,  like  potassic  ferro- 
>    cyanide,  or  else  with  a  little  sliver  of  charcoal  above  it  in  the  tube.     H 
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Fig.  75.— Ordinary  Reduction-Tube,  with  Charcoal  Splinter. 

the  charcoal  is  heated  till  it  glows,  any  white  arsenic  in  the  powder  will, 
on  heating,  be  reduced  to  metallic  arsenic,  which  will  give  a  garlic  odor, 
and  deposit,  further  up  the  tube,  in  a  black  or  brownish  ring. 

This  ring  may  be  distinguished  from  similarly  colored  ones  formed 
by  mercury  and  cadmium  salts :  first,  by  not  being  globular  in  appear- 
ance under  the  microscope ;  second,  by  dissolving  in  a  hot,  strong  solu- 


Fig.  76.— Special  Reduction-Tube,  when  flux  is  used,  drawn  out  after  mixture  \&  inserted. 
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tion  of  bleaching  powder  and  in  hot  nitric  acid  (the  solution  in  the 
latter  will  respond,  as  above,  to  argentic  nitrate) ;  and  third,  by  forming 
•white  octahedral  crystals  when  gently  heated  aifter  the  end  of  the  tube 
has  been  nipped  off.  The  test  is  very  delicate,  responding  (Wormley) 
to  1-10,000  of  a  grain  of  arsenic. 

a.  Tests  for  Arsenic  in  Pure  Solutions. — Occasionally,  after  a  com- 
pound supposed  to  be  arsenic  has  been  isolated  by  other  means,  it  is  de- 
sirable to  test  it  by  every  possible  means,  so  as  to  thoroughly  identify  it. 
For  tliis  purpose  the  following  test«  are  sometimes  useful : 

(«)  Ammomo-Argentic  Nitrate  Test, — This  reagent — freshly  formed  by 
<5arefully  adding  a  weak  solution  of  ammonic  hydrate  to  a  strong  solu- 
tion of  argentic  nitrate  imtil  the  brown  precipitate  fti'st  produced  is  al- 
most  entirely  redissolved — when  added  to  an  aqueous  solution  of  arseni- 
ous  oxide  will  produce  a  light  yellow  precipitate  of  argentic  arsenite, 

AgaAsOa. 

This  precipitate  readily  dissolves  in  ammonic  hydrate  and  in  nitric, 
citric,  and  acetic  acids  to  colorless  solutions ;  it  is  insoluble  in  sodic  and 
potassic  hydrates.  Hydrochloric  acid  changes  it  to  white  argentic  chlo- 
ride. 

Tlie  test  is  interfered  Avith  by  the  presence  of  hydrochloric  acid  or  its 
tiolts,  and  also  by  organic  matter. 


# 


CuHAsOy,  soluble  in  acids  and  aiiunoiiia,  l)iit  not  in  \yi*\ 
hydnitos.     The  reagent  must  be  used  ^vith  disei'etion,  or 
will  hide  the  rea<*tion.     If  the  arsonie  is  in  small  aniounti 
must  be  allowed  to  stand  for  some  time,  wlieii  tlie  pn^'ipit^ 
out. 

This  lest  is  also  interfeivd  with  by  the  preseiic^e  of  organ 
is  about  as  delicate  as  the  preceding  one,  resiK>iuling  to  al 
of  a  grain  of  arsenic. 

3.  Tests  used  for  Arsenic  in  Complex  Solutions. — \a] 
(IS  /Sulphide. — Sulpliureted  hydrogen  gas,  when  passed  foi 
tlir(!)ugh  a  warm  solution  of  arsenious  aeid,  acidified  with 
acid,  will  precipitate  the  arsenic  as  a  bright  yellow,  amorp 
tate  of  arsenious  sulphide,  AS2S3.  This  precipitate  dissol 
colorless  solutions  in  the  caustic  and  cai"bonat<Hl  alkalies,  a 
phides  of  the  alkaline  metals.  It  is  insoluble  in  cold,  and 
slightly  in  boiling,  concentmted  hydrochloric  acid.  It  is  03 
nitric  acid,  and  dissolves,  foiTning  ai-senic  acid.  The  test  i 
acting  (Wonnley)  Avith  1-5000  of  a  grain  of  AS2O3,  dissolve^] 
of  acidified  water. 

Similar  yellow  precipitates  are  formed  by  the  sulphur  it 
by  the  sulphides  of  cadmium,  tin,  antimony,  and  seleniniu 
precipit^ito  must  be  filtered  off,  dissolved  on  the  filter  in 
of  ammonia,  and  this  solution  evaporated  to  di*\''ness,  and  U 
nic  by  some  of  the  previous  tests,  or  by  Reinsch's  test,  desc 

Tliis  test  may  also  be  used  for  quantitative  work.  1 
formed  Avith  great  care,  and  purified  as  much  as  possible, 
dissolved  from  a  filter  with  a  little  ammonia,  into  a  weighed 
and  on  careful  evaporation  its  weight  is  detennined.  It  c 
urgently  insisted  on  tliat  any  and  all  forms  of  the  poison,  is 
or  other  tests,  sliould  be  most  carefully  preserved,  and  presw 
for  inspection  and,  if  necessarv',  subsequent  testing. 

It  has  l)een  satisfactorily  proven  that  the  sulphnreted 
well  washed,  cannot  introduce  ai*senic,  even  ivhen  made 
materials,  into  the  suspected  solutitm. 

(h)  Jirinsrh's  Trsf. — If  an  arsenical  solution,  acidified  w 
or  one  eighth  of  its  bulk  of  ]mre  hydi^ocldoric  acid,  is  boile 
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obtained  the  crystals  from  1-50,000  of  a  grain.  The  test  is  inter- 
fered with  by  the  presence  of  nitiic  acid,  potassic  chlorate,  manganese 
dioxide,  and  any  other  substances  which  would  cause  the  copper  to  dis* 
solve. 

Reinsch's  test  has  been  much  abused  of  late  years,  but,  as  claimed  by 
Taylor,  Wormley,  and  other  excellent  authorities,  it  has  many  advan- 
tages, being  simple,  easily  made,  very  delicate,  and  requiring  only  two 
pure  chemicals.  It  must  be  considered,  on  the  whole,  as  the  best  test 
to  be  used,  during  life,  for  examining  suspected  food,  drugs,  vomited 
matter,  urine,  or  faeces,  in  the  case  of  suspected  poisoning,  provided  the 
physician  or  chemist  who  makes  the  test  is  careful  to  prove  the  test  by 
forming  and  recognizing  the  octahedral  crystals. 

(c)  MarsVs  Test — This  famous  test,  proposed  by  Mr.  Marsh  in  1836, 
depends  on  the  fact  that  when  hydrogen  is  set  free  in  an  arsenical  solu- 
tion it  liberates  the  arsenic  aa  a  gas,  arseniureted  hydrogen,  which  can 
be  separately  examined. 

In  making  this  test  an  apparatus  like  that  shown  in  Fig.  77  is  usually 
employed.  In  the  flask  is  placed  some  pure  granulated  zinc,  previously 
coated  with  a  little  platinum  by  dipping  into  a  solution  of  platinic 
chloride,  and  this  is  covered  with  diluted,  pure  sulphuric  acid,  through 


Fig.  77.— Manh*8  ApiMiratns. 

the  funnel  tube.  Hydrogen  gas  is  at  once  formed,  and  passing  through 
a  drying-tube  filled  with  calcium  chloride,  and  then  through  an  ignition- 
tube  witii  an  upturned  end,  is,  after  the  air  has  all  been  expelled,  ignited 
and  burns  with  a  pale  blue  flame. 

The  utmost  precaution  must  be  taken,  in  this  experiment,  to  have 
the  chemicals  perfectly  free  from  arsenic,  and  under  no  circumstances 
should  the  test  be  made  without  running  a  blank  experiment,  upon  the 
chemicals  alone,  using  the  same  time  and  the  same  tests  as  when  the 
suspected  solution  is  being  exambied. 

It  has  been  proposed,  by  Bloxam  and  others,  to  evolve  hydrogen  by 
decomposing  water  in  a  U-tube  with  electricity.  {Quart.  Jotir,  Chem. 
Soc,,  vol.  xiii.,  p.  14;  also  Doremus  and  Witthaus,  y.  Y,  Phys.  mid 
Pharm.,  1879,  vol.  xii.,  p.  71.)  Unfortunately,  a  little  arsenic  is  always 
lost  by  combining  with  the  platinimi  electrode. 

After  the  apparatus  has  been  properly  tested,  and  the  hydrogen  has 
l>een  ignited,  the  ai'senical  solution  is  admitted  through  the  funnel-tube. 


^  -  • 

j)la(H*  dii*e<*tly  a  good  sjKJt  is  made  or  the  pi»rcelain  L'^ts 
series  of  stains  can  be  made  from  luiuiite  amoiuits,  l—iiM) 
so  of  tlie  poison.  Wonuley  states  that  the  aiiu>iiiit  of  ann 
stain  may  not  be  over  1-80,000  of  u  ^uiii. 

These  stains  can  ])e  distinguished  fi-oiii  exaotly  similar  < 
by  antimony  ]>y  their  sohibility  iu  bleaeliingr-i>owder  and 
sohitions  and  in  hot  nitric  acid;  by  the  arfrt'nti<?  iiitnite  tes 
solving,  though  with  diffieidty,  in  yellow  ainnioiiiuni  sulp 
and  leaving,  on  evaporation,  a  film  of  yellow  ai*seiiiou.s  su 
dissolves  easilv  in  ammonia,  but  is  insoluble  in  hvdnKrldo] 
antimony  sulphide,  fomied  in  this  la«t  way,  is  oniiige-re<i,  ii 
solving  readily  in  ('oncentrated  hydrochloric  acid,  is  inst 
monia. 

2.  ]if/  Dejwsifing  MetalUc  Arsenic  when  IleaU'd. — In  this 
by  Berzelius,  an  ignition-tube  of  hanl  fiflass  is  ustnl,  dra^ 
Pig.  7S,  into  two,  or  even  three,  veiy  uaiTOw  constrictions, 
heating  the  tube,  protected  by  and  supported  on  wii-e  ga 


Flfj.  7H.— I  jfn  it  ion-Tube,  for  Berzolias-Marsh  Test.     (Drai?cndui 

sary,  in  front  of  these  places,  the  metallic   arsenic  will 
on  the  narrowed  parts  of  the  tube.     If  more  than  one  i 
ahnost  all,  if  not  all,  the  met^d  shoidd  be  deposited  by 
an<l  th(»  others  are  uschI  as  a  safeguaiil,  and  as  a  proof  tha 
escaping. 

The  deposit  can  be  distinguished  from  tliat  i>n>dnced  bv 
th<»  t(»st  above  mentioned.  It  is  claimed  that  a  similar  c 
formed  from  the  ])r(»s(»nce  of  much  organic  matt-or  in  tlie  soli 
])ro])e]*ly  made  tlie  t(»st  is  exceedingly  delicate,  ifiving  a 
deposit  (AVonnhy)  with  1-50,000  of  a  grain  dissolved  in 
grains  of  liquid. 
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1' :  amounts  of  the  poison.    (See  Pig.  79).    The  results  from  this  are  only 

partially  successful. 

3.  Bi/  Decomposing  Silver  Xitrate  Solution. — ^If  the  gas,  instead  of 

being  ignited,  is  piussed,  by  a  bent  tube,  into  a  weak  solution  of  argentic 
*   nitrate,  it  will  dissolve,  forming  arsenious  acid,  HaAsO.,,  and  decompos- 


Mirror  from  1  mg  Arsenious  Acid. 


Mirror  from  0.1  mg  Arsenious  Acid. 


Mirror  from  0.05  mgr  Arseninun  Acid. 


The  Glass  Tube  without  Arsenic 
Fiti:.  70.— Arsenic  Deposits  in  the  Berzelius-Marsh  Test.    (Robert.) 

ing  the  silver  salt  into  nitric  acid  and  metallic  silver.  The  latter  can 
be  filtered  oif,  and  any  excess  of  silver  nitrate  removed  by  hydrochloric 
acid,  after  which  the  arsenic  in  solution  can  be  tested  for  and  isolated  as 
before. 

Both  sulphureted  and  phosphoreted  hydrogen  give  similar  black  de- 

Eosits,  and  so,  under  similar  circumstances,  does  antimony.  The  latter, 
owever,  is  itself  precipitated  as  argentic  antimonide,  AgaSb,  and  hence, 
on  filtering  and  washing,  can  be  completely  separated  from  the  arsenic, 
which  remains  as  in  the  filtrate. 

Examination  of  Drugs,  Food,  Vomited  Material,  etc.,  for  Arsenic. 

— ^It  is  always  extremely  important  to  see  if  any  arsenic  is  present  in  a 
solid  state.  Hence  the  suspected  material  should  be  thoroughly  stirred 
and  mixed,  with  the  addition  of  water,  if  necessary,  and  then  allowed  to 
settle  in  a  conical  glass  or  tall  beaker.  From  tins  the  liquid  and  the 
lighter  material  can  be  decanted,  but  any  heavy  sediment  should  be 
carefully  examined,  under  the  microscope,  if  necessary,  for  undissolved 
arsenic.  If  found  it  should  be  separated  as  completely  as  possible,  and 
-with  a  minimum  of  agitation  and  solution,  for  special  testing. 

The  rest  of  the  material  should  be  filtered,  and  the  solid  matter  should 
be  boiled  thoroughly  with  hydrochloric  acid  until  thoroughly  disinte- 
^rrated,  and  then  mixed  with  the  filtrate.  The  mixture  is  concentrated, 
if  necessary,  and  its  bulk  carefully  measured,  after  which  portions  of  it 
are  tested  for  arsenic  by  Reinsch's  or  Marsh's  test.  If  arsenic  is  present 
it  may  be  determined  quantitativelv  as  described. 

Separation  of  Arsenic  from  the  Tissues. — The  above  method  will 
do  very  well  for  qualitative  tests.  It  is,  however,  universally  agreed, 
by  all  the  best  authorities,  that  when  small  amounts  of  arsenic  are  to  be 
quantitatively  determined  in  the  presence  of  large  quantities  of  organic 
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matter,  the  latter  miist  be  completely  removed  in  one  way  or  iiTii4l.-r..' 
tlie  results  are  bound  to  be  unti-ustworthy.  Unfortunately,  thi^  t  \.u 
easy  task,  for  botli  arsenic  itself  and  esi>ec'ially  arsenious  ohli^rfir  ^^ 
volatile,  the  lattcT  at  quite  low  temperatures,  and  imless  caiv  L*  tai^a 
the  arsenic  will  disapj)ear  with  the  oi-gtinie  matter. 

Dr.  Taylor  projM>sed  and  used  a  simple  method  of  olitainirrj  !> 
arsenic  as  chh)ride,  in  a  comparatively  pure  eonditiou,  hy  db^tilJini!  1- 
dried  tissues  with  pure  hydrocliloric  acid,  on  a  sand-bath,  and  <-oini''a*i!ir 
tlie  fumes  in  a  i^eceiver  containing  water.      The  chief  troubl**  with  iL- 

Erocess  is  the  fact  that  arsenious  sulphide  is  not  decomj»f»stMl  liv  it.  aid 
cnce  there  may  be  a  loss  of  arsenic. 

The  most  approved  methods,  nowadays,  of  preparing  the  titfne?  fff 
examination  depend  upon  oxidizing  the  organic  matter  eitLCT  wii 
hydrocliloric  acid  and  potassic  chlorate  (Presenius  and  Babo)  i<r  by  tbf 
use  of  sulphuric  and  nitric  acid.  In  the  first,  wliich  is  most  comnhiLlT 
used,  tlie  tissues,  finely  cut,  are  boiled  in  hydrochloric  acid,  with  the  m*- 
stant  additions  of  chlorate,  until  they  dissolve  to  a  clear  vellow  solati*^: 
This  is  strained,  washed,  concentrated,  and  treated  with  sulphmvt« 
hydrogen ;  and  the  arsenic  in  the  precipitate,  after  more  or  less  eWnnr* 
treatment  to  remove  other  metals  and  organic  matter,  is  determin^^  t^ 
sulpliide  or  metallic  arsenic. 

Full  details  of  this  and  the  nitric  acid  metiiod  have  been  careMv  d- 
scribed  by  Wormley  (Microchemistry  of  Poisons)^  Doremus  and  WitihaL* 
{N.  Y,  Phys,  and  Phann.,  vol.  xii.,  p.  71),  Chittenden  and  Donald:i4»D  J* 
Chem,  Jonr.j  vol.  ii..  p.  235),  and  others. 

Distribution  of  Arsenic  in  the  Body. — ^In  all  eases  of  poisimia;  i: 
is  very  important  to  separate  that  contained  in  the  contents  uf  ilr 
stomach  and  intestines,  whether  solid  or  in  solution,  from  that  aln?"rVr.: 
in  the  tissues  themselves.  The  latter  represents  more  or  less  <»f  tbf  jjr»b«»t: 
which  has  actually  produced  death,  while  the  former  is  simply  iLat  Wft 
over  and  which  luis  had  no  part  in  killirg  the  indiWdmd. 

Unfortunately,  so  much  has  ])een  said  about  the  characteristic  tff»*t> 
of  ai'seiiic  on  the  digestive  tract  that  it  is  common,  in  eases  of  sii>jr»*tHi 
arsenic  and  oth(T  poisoning,  for  the  coroner  and  his  staff  to  snhmit  t*- 
the  expi^i-t  for  analysis  the  stomach  by  itself,  or,  as  a  great  favnr,  a<ri^> 
panied  with  some  of  the  intestines. 

Such  practice  is  distinctly  bad.  It  has  been  recogrnized  for  fiftjvea^ 
that  most  of  the  absorbed  poison  will  be  found  in  the  liver,  and  afM 
that,  in  the  kidn(»vs,  sph^en,  and  heart.  These  organs  will  contain  itf 
poison  after  it  has  almost,  if  not  entirely,  disappeared  from  the  cout«»L> 
and  even  from  the  tissues  of  the  stomach  and  the  int€^stines. 

Of  lat(»  years  mncli  work  has  been  done  upon  the  a]»si>ri»tion  of  r- 
senic  in  the  tissues.  Some  stir  was  made  by  M.  Seolosoff  (Cowpt.  K**'^ 
Bi(flj  1875,  ])art  ii.,  [).  ,']04),  who  made  various  experiments  ujMin  d<<p^ 
poisoning  them  with  sodium  arsenite,  and  in  several  eases  found  th!>* 
or  four,  times  as  murh  ai*seiiic,  comparatively,  in  the  brain  and  s^pini^ 
cord  as  in  the  liver,  and  some  thirty-five  or  forty  times  as  mu(*h  a>  in 
the  muscles. 

Tliese  ex])erimeiits  raised  a  storm  of  contradiction  from  all  owrtt** 
world,  and  since  then  abundant  e\ddence  has  shown  that  the  liver  k  a 
lUmost  every  case,  the  gi*eat  seat  of  the  absorbed  i>oison.  It  is,  howt-vfr. 
believed  by  Chittenden  and  others  that  in  cases  of  poisoning  by  a  ^Jw- 
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.  :ble  and  diffusible  salt  of  arsenic  the  poison  will  be  found  in  quantities 
'  in  the  brain.  It  was,  indeed,  argued  on  these  lines  in  the  well-known 
■  •"  ease  of  Jennie  Cramer,  where  some  of  the  not  excessive  amount  of  arsenic 
^*  present  was  found  in  the  brain,  that  the  poison  must  have  been  adminis- 
-  tered  in  such  a  form.  Tliis  was  of  importance  in  the  trial,  for  it  helped 
'-  the  hypotliesis  of  the  Stat4*  that,  in  spite  of  the  absence  of  the  least  sign 
'  of  gastric  inflammation,  death  was  caused  by  arsenic  and  not  by  drown- 
>•  ing,  the  arsenic,  taken  in  a  soluble  form,  acting  rapidly,  with  cerebral  or 
'  narcotic  symptoms. 

.':         Many  interesting  analyses,  those  of  Jennie  Cramer's  body  among  the 

number,  have  been  pu])lished  of  late  years,  showing  the  presence  of  arse- 

"^  nic  in  the  muscles,  and  in  many  cases  in  the  bones  of  the  body,  as  well 

::l  as  in  the  organs.     This  was  done  with  the  utmost  care  by  Johnson  and 

rj  Chittenden  (Am.  Chem.  Jour,,  vol.  ii.,  No.  5)  in  the  case  of  a  Mrs.  Riddle, 

:/.  where  2.38  grains  of  white  arsenic  had  been  previously  found  in  the  in- 

■_  temal  organs.    Tlie  defense  claimed  that  this  was  not  necessarily  a  fatal 

'   dose,  and  accordingly  further  analj'^ses  were  made  of  tissue  from  the 

X  arm,  thigh,  feet,  and  hand,  of  a  thigh  bone,  and  of  a  transverse  section 

J.,  of  the  body  itself — in  all,  over  twenty-one  pounds  of  material.    Prom 

,  this  analysis  it  was  calculated  that  the  whole  of  the  body  not  previously 

analyzed  contained  2.85  grains,  making  the  respectable  total  of  over  five 

grains. 

This  precaution,  it  will  be  remembered,  was  not  taken  in  the  May- 
brick  trial,  where  the  stomach,  intestines,  liver,  bile,  spleen,  and  kidneys 
were  the  only  portions  submitted  to  analysis,  and  where  the  only  weigh- 
able  amount  of  arsenic,  excepting  a  minute  quantity  in  the  intestines, 
was  found  in  the  liver,  which  contained  about  one  third  of  a  grain. 
Hence  the  defense  was  able  to  claim  that  death  had  not  been  caused  by 
arsenic,  because  a  fatal  dose  of  arsenic  was  not  extracted  from  the 
tissues. 

This  argument  is  a  thoroughly  misleading  one,  and,  as  will  be  shown, 
has  absolutely  no  basis  in  fact.  Arsenic  is  not  a  normal  constituent  of 
the  body,  and  when  once  absorbed  is  rapidly  eliminated  in  many  different 
ways.  And  more  than  one  case  is  on  record  where  death  has  undoubt- 
edly been  due  to  arsenic,  and  yet  not  a  trace  of  the  poison  has  remauied 
in  the  principal  organs  of  the  body,  if  not  in  the  whole  body. 

In  chronic  arsenic  poisoning,  or  in  cases  where  death  has  been  delayed 
for  several  days,  or  even  weeks,  the  examination  of  the  body  outside  the 
principal  organs  is  still  more  important.  In  the  Havre  (*ases,  already 
discussed,  arsenic  was  discovered  in  the  skin,  nails,  and  hair  of  the  vic- 
tims. Carefid  experiments  by  Dr.  Pouchet  (Ann,  d^Hyg,,  1889,  vol.  xxii., 
Ep.  35C,  48C)  tend  to  show  that,  when  administered  slowly,  arsenic  may 
e  detected  not  only  in  those  parts,  but  also  and  more  noticeably  in  the 
spongy  tissue  of  the  bones,  especially  in  the  vertebra?,  scapula,  and  l>one8 
of  the  cranium,  for  weeks  after  it  has  disappeared  from  the  liver  and  vis- 
cera, and  even  from  the  other  tissues  of  the  body. 

Amounts  of  Arsenic  Found  in  the  E^ody. — The  quantity  of  arsenic 
that  may  be  present  in  the  contents  of  the  stomach  and  intestines  is  very- 
large.  Dr.  Pearson,  in  the  Cross  trial  in  Ireland,  in  1887,  testified  that 
over  two  ounces  had  been  so  found,  and  reports  of  one  ounce  and  over 
are  not  uncommon. 

The  amount,  however,  actually  present  at  any  one  time  in  the  tissues 
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themselves  is  far  smaller,  and  in  perfectly  well  anthentieaiei]  r:^  \ 
arsenic  poisoning  they  have  dimiuished  to  the  vani^hing-pciiiit. 

As  just  stated,  the  liver  is  the  main  source  of  the  jw^is^Hi,  an^l  y:  b 
the  liver  it  is  hard  to  find  it  in  any  great  quantity*.  TheavtrdLV an.:i^ 
seems  to  be  from  one  third  to  two  thirds  of  a  grain.  Wormlrv.  ;ui  ri.-;. 
lent  authority,  states  that  "  the  absolute  quantity  thus  fouinl  »^vf u  ^Ei-r 
the  most  favorable  circmnstaiiees,  rai-ely  exceeds  a  graiu  in  wpiu'l:.'  1: 
some  cases,  indeed,  the  presence  of  largrer  quantities,  aj?,  fitriL>tai'^.i 
the  Cross  ease,  whei'e  1.28  grains  wei-e  found,  has  l)eeu  niadt-  a  i.?";:': 
for  disputing  the  analysis.  In  that  same  trial  the  leaniftl  ju«1l'^t.i*^ 
impressed  with  the  defense's  view  of  the  ease  tliat  he  «>leniiil}  i-La-jH; 
the  jury  that  the  liver  was  like  a  sponge,  and  that  from  oiie  Vi  nroph: 
of  arsenic  was  its  total  capacity. 

His  honor,  however,  was  e\'idently  napping  on  this  oc«-'Asioii.  fi.r  te- 
amounts  have  been  not  infrequently  i-eported.  Hayes.  f(jr  instainv  \* 
Chem,,  Dec,  1875),  found  3.86  grains  of  ai-seiiic  in  the  liver  of  a  lad}  tL 
died  in  forty  hours  after  drinking  some  poisoned  tea  prej^ared  l«y  arTii 
servant.  While  the  largest  amount  of  ai*senic  yet  found  was  re|H»rHi  ^ 
Dr.  Barker  (Am.  Chem,y  1872,  vol.  ii.,  p.  441),  in  the  Lydia  Sherman  •» 
where  he  isolated  from  the  liver  of  Hoi-atio  Sherman,  her  fcninli  an  i  k' 
husband,  arsenic  equivalent  to  nearly  five  grains  for  the  whole  liver  e 
obtained  over  seven  grains  from  the  liver  of  Dennis  Hurlbi^rt.  a  iin-r. ; 
husband.  These  results  seemed  so  remarkable,  and  such  a  slur  ha^i  >* 
recently  cast  upon  expert  testimony  by  the  fiasco  in  the  famous  Wliaf.^ 
case,  that  Professor  Barker  was  particularly  careful  to  isolat**  thi-  [*•>• 
to  bring  the  poison  itself  into  court,  and  to  preserve  it,  in  \-arious i-n 
for  future  reference. 

As  a  general  rule  the  amount  of  arsenic  found  in  any  of  ih- ": j 
organs — the  kidneys,  spleen,  stomach,  intestinejs,  heart,  bladder,  au<i  Hm 
— is  not  as  much  as  that  found  in  the  liver,  nor  does  the  total  amra 
often  exceed  five  grains.  To  illustrate  the  amounts  that  have  bt^u  foTr 
in  different  porticms  of  the  body,  we  give  here  two  famous  analvi^.  il* 
by  Johnson  and  Chittenden,  and  by  Chittenden  alone,  publishnd  it ' 
Am.  Cheni,  Jour.  (vol.  ii.,  No.  5,  and  vol.  v.,  No.  1) : 

MRS.  RIDDLE   (A  CASE  OP  CHRONIC  ARSENIC   POISONHN'O). 

Internal  Organs.  Amenie  FouwL 

Stomach  and  spleen 0. 825  gnm. 

Kidneys 0. 103      ** 

I^iver 0.738       *' 

One  lung  and  heart 0.235      " 

Intestines  and  uterus 0.388       *' 

One  lung  and  liquid  from  thorax 0.091       " 

Urinary  bladder,  etc Distinct  trace 

Brain Unweighablo  trace 

Total 2.380  grain*. 

Other  Tissues.  Total  Weight.  Totai  Artemc. 

Arm 21b.  6|  oz.  0.111  kt. 

Log 12*'    41  •'  0.408    '• 

Muscular  and  bony  tissue,  including 
transverse  section  of  body 6  **    7f  "  0.577    ** 

Total 21  lb.  3    ox.  1.096  gn. 
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''^y  The  body,  exclusive  of  the  internal  organs,  weighed  880  ounces; 
'"^tienee  it  was  calculated  that  the  whole  amount  of  arsenious  acid  to  be 
^>foimd  in  it  was  2.846  grains,  which,  added  to  the  2.380  grains  found  in 
c  xtlie  internal  organs,  amounted  to  5.22G  grains  for  the  whole  body. 

r      nVKIS  CRAMER  (CLAIMED  TO  BE  A  CASE  OF  NARCOTIC  POISONING  FROM  A  SMALL 

DOSE  OF  DISSOLVED  ARSENIC). 


'J.* 


w 


Internal  Organs.  Amount  of  As^O^  Found, 

Stomach  and  oesophagus 0 .  158  grain. 

Liver(i) 0.109 

Intestines 0.314 

Kidneys 0.029 

Heart  (i) 0.028 

Lungs  and  spleen  (}) 0. 1146 

Brain  (i) 0.0255 

Trachea,  larynx,  and  tongue 0 .  081 

Diaphragm 0.010 


Total  arsenic  found 0.8691  grain. 

liver  (i) 0.109  grain. 

Heart(i) 0.084      " 

Lungs  and  spleen  (i) .- 0.0573     ** 

Brain(i) 0.050      " 


Best  of  arsenic  calculated 0 .  3003  grain. 

Total  arsenic  in  internal  organs 1 .  1694  grains. 

Muscular  and  Bony  Tissue,  Total  Weight,  Arsenic, 

Left  arm 2  lb.  Hi  oz.  0.094  grain. 

Eight  leg,  except  thigh-bone 10  "      4     **  0.118      " 

Thigh-bone 7^  " 

Transverse  section  of  body 8  "    15i  *'  0.186      " 

Muscle  from  heart 1"      2i  "  0.098       " 

Muscle  from  back 1  *'      6     "  0.356      *' 


Total 241b.  14i  oz.  0.852  grain. 

The  entire  body,  exclusive  of  the  internal  organs,  weighed  fifty-seven 

Ioiinds.  Hence,  on  calculation,  the  amount  of  arsenic  in  the  body  was 
.9498  grains,  which,  added  to  that  found  in  the  internal  organs,  gave  a 
total  of  3.1192  grains. 

The  body  of  Mrs.  Riddle  had  been  buried  for  a  year  and  a  half,  whilo 
that  of  Jennie  Cramer  was  analyzed  but  a  few  days  after  death. 

Amount  of  Arsenic  Necessary  to  Prove  Poisoning. — As  before  men- 
tioned, it  is  very  common  for  the  defense  to  insist  that,  in  a  case  of  sup- 
posed arsenic  poisoning,  unless  full  fatal  doses  of  arsenic  are  found  ab- 
sorbed in  the  system,  the  prosecution  has  failed  to  prove  the  cause  of 
death.  To  be  sure,  in  view  of  the  almost  universal  presence  of  traces  of 
arsenic  and  the  extraordinary  delicacy  of  the  tests,  it  is  generally  con- 
sidered improper  to  convict  of  poisoning  on  the  evidence  of  mere  traces, 
unless  overwhelmingly  corroborated  by  other  evidence. 

Orfila  himself  at  one  time  asserted  the  presence  of  minute  quantities 
of  arsenic  in  the  normal  human  body ;  and  yet,  but  a  few  years  after- 
ward, in  the  dramatic  case  of  Madame  Lafarge,  after  two  separate  sets 
of  chemists  had  failed  to  find  any  arsenic  in  the  body  of  her  husband, 
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Orfila  ol)tiiiued  her  conviction  by  finding,  with  Marsh's  test,  m»:^  -.l 
weighahle  stains,  amounting  all  told,  as  he  estimated,  to  not  ovir  l-'.'n 
of  a  grain.     Tliis  amount  is  to  be  considered  below  the  limit.  i-sjw-iQ 
when,  as  came  out  in  a  sul)sequent  trial,  the  zinc  used  by  Orfilii  in  '> 
Marsh's  ai)i)arat us  on  that  oecjision  liad  uot  itself  l>een  t^-sttHliuraivLi 
Another  case,  where  very  small  amounts  of  arsenic  fonui-d  tlir  ui-*: 
conclusive  evidence  against  the  prisoner,  ^vas  that  of  Margiuvt  Wi>L£ri, 
ccmvicted  on  an  analysis,  by  Sir  K.  Christisou,  showing  oue  fnrtiKL  •: 
a  grain  in  the  linings  of  the  stomach. 

When,  however,  the  arsenic  extracted  is  in  weighaWe  quautitir*,  in-: 
in  such  a  form  that  it  can  ]>e  isolated  and  shown  to  tlie  jun\  au»l  wfceL 
the  care  shown  by  the  analyst  and  his  pi*e\ious  reputation  make  it  n* 
sonably  certain  that  the  arsenic  in  question  came  from  thf  cadaver. its 
perfectly  proper  to  insist  that  quite  minute  quantities  of  the  pii^'ii  fur- 
nish very  strong  evidence  of  the  cause  of  death. 

Indeed,  the  best  experts  are  agreed  that  in  perfectly  well-defined  «*ie^ 
of  arsenic  poisoning  it  is  not  only  not  uncommon  to  find  but  smil 
amounts  of  the  poison,  but  it  may  easily  hapi>en  that  no  arsem'c  at  d 
may  remain  in  the  system.  Tlie  case  of  Dr.  Alexander,  i>re\iously  mfi- 
tioned,  is  (me  often  quoted.  He  lived  sixteen  days  after  a  fatal  d^is^t!: 
white  arsenic.  There  was  no  question  whatsoever  as  to  tht:  oacs**  if 
death,  and  yet  Dr.  Geoghegan,  professor  of  medical  jurispnidtfiur  in  it 
Royal  Medical  College  in  DubUn,  and  an  exi>ert  of  ^n^at  exix-rieno*-  aeJ 
abilit}',  foimd  no  trace  of  arsenic  in  the  contents  of  the  stomach  Dt»ri: 
the  viscera. 

Elimination  of  Arsenic. — ^Wlien  arsenic  is  taken  into  the  jtsI'C 
through  the  stomach,  but  a  short,  time  elapses  l>efore  nature  endi-avi-^ 
by  constant  and  thorough  vomiting,  and  subseijuently  by  pnrjriuir.  to 
expel  th(»  ])oison  before  too  much  has  entered  the  circulation.  That  lii' 
is  fi'Ciiuently  successful  is  well  knoA\Ti  from  tlie  nmnerous  iDStiun-fe  7 
pei*sons  who  liave  taken  large  doses  and  recovered  without  sj»tH.*ial  tiwi- 
ment.  The  i>oison  that  is  absorbed  entei"s  the  jMirtal  circulatiitn.  and  i 
stopped  by  tlie  liver,  whi(»li  retains  as  much  of  the  ai-senic  as  jKte^iMf. 

Tlie  poison  begins  to  be  stored  up  in  the  liver  probably  in  a  fewmb- 
utes,  if  not  st»c(mds,  after  it  is  al)sorbed,  and  gradually  in<*reases  in  qcas- 
tity  for  some  fifteen  or  twenty  hours.  But  from  the  time  it  enter*  i 
system  until  it  is  entiivly  removed  or  death  intervenes,  active  agtut** 
are  at  work  to  eliminatt*  it  from  the  body. 

The  most  important  of  these  is  the  kidneys,  which  begin  their  t-'^k 
jdmost  at  once.  Dr.  McLagan,  when  experimentini?  on  arstmic  eatinci: 
Styi-ia,  found  ai^seiiic  in  the  urine  three  quart<?rs  of  an  hour  after  tatiix 
tlu*  drug ;  while  in  a  cju*;e  fully  reported  by  Prof.  E.  S.  Wood  ( Iia<toH  .V** 
and  iSurg.  Jour.,  1888,  vol.  xix.,  p.  41^5),  it  was  present  in  tlie  urine  wiiiii: 
five  minutes  after  it  had  bern  taken. 

Besides  this,  the  ars(»ni<?  is  excn^t^ul  through  the  bile,  the  skin,»ii«i 
probal»ly,  after  some  little  time,  at  least,  through  the  large  intestine.  ?^ 
it  is  ])erfectly  evident  that  if  the  i)atient  does  not  die  for  some  timeik 
amount  of  ars<»nic  ])n'S(»nt  in  the  system  must  be  diminishing  even  d»J 
and  ever}'  hour,  and  soon«T  or  later  will  disappear  entirelv. 

Opinions  differ  as  to  the  lenjrth  of  time  required  for  such  disapjv*- 
ance.  ^Vll  the  older  authorities,  Oi-fila,  Christison,  Herapath,  Gt^jsln-cat. 
Taylor,  and  others,  agive  that  from  fifteen  to  twenty  days  would  s^ 


lyORGANIC  POISONS.  383 

to  remove  all  traces  from  the  body.  These  writers,  however,  rarely  ex- 
amined more  than  the  main  viscera,  and  it  is  probable  that  a  careful 
examination  of  the  muscles,  and  especially  of  the  bones,  skin,  nails,  and 
hair  of  the  victim  might  have  shown  at  least  traces  of  the  poison  for 
much  longer  periods.  In  experiments  on  animals  Ludw^ig  found  ainsenic, 
in  some  quantities,  in  the  liver  of  a  dog  after  forty  days,  and  it  is  prob- 
able that  traces  of  arsenic  would  still  be  found  in  the  body,  if  cai-efully 
looked  for,  for  two  or  three  months  at  least  after  the  poison  had  been 
taken. 

Indeed,  if  we  are  to  believe  the  wonderful  stories  published  by  some 
of  the  Massachusetts  doctors,  exposure  to  infinitesimal  traces  of  arsenic 
is  liable  to  leave  evidences  of  that  i>oison  in  the  urine  not  only  for 
months,  but  for  years,  after  removal  fi'om  the  contagion.  (See  Putnam, 
Boston  Med.  a^d  Surg,  Jaur,,  vol.  cxix.,  p.  3,  and  others.) 

Detection  of  Arsenic  after  Long  Periods. — It  has  been  often  noticed, 
when  bodies  containing  arsenic  have  been  exhimied  after  some  months 
or  years,  that  the  tissues  are  unusually  well  preserved,  seemingly  in  pro- 
portion to  the  amount  of  poison  which  they  contained,  and  also  that  the 
stomach  and  intestines  are  often  lined  with  a  bright  yellow  deposit.  An 
excellent  example  of  this  is  shown  in  the  frontispiece  illustration  (Plate  I.) 
of  this  volmne. 

This  deposit  has  been  usually  considered  to  be  the  yellow  arsenious 
isnlphide,  formed  by  sulphureted  hydrogen  coming  from  the  decomposi- 
tion of  the  tissues.  In  some  cases,  at  any  rate,  this  compound  contains 
no  arsenic  at  all,  but  consists  of  organic  compounds  probably  derived 
from  bile.  The  subject  is  thorougldy  discussed  by  Drs.  Brown  and 
Davies  (Lancet^  1884,  part  i.,  p.  421)  in  the  case  of  persons  poisoned  at 
Liverpool  by  fly-paper  solution ;  and  also  by  Stevenson  (Brit  Med,  Jour., 
1884,  part  i.,  p.  600),  who  insists  that  the  yellow  deposit  is  sometimes,  with- 
out question,  arsenious  sulphide,  and  proves  it  from  his  own  experience. 

Whether  it  is  due  to  the  formation  of  this  sulphide  or  of  some  other 
.stable  compound,  it  is  quite  certain  that  after  a  body  has  once  been 
"buried  no  great  loss  of  arsenic  occurs  either  by  volatilizing  or  leaching. 
-Accordingly  mere  lapse  of  time  is  no  bar  to  the  detection  and  isolation 
of  arsenic.  Cases  are  on  record,  both  in  this  country  and  Europe,  where 
<5rimes  have  thus  been  traced,  and  the  murderers  convicted,  after  ten, 
fifteen,  and  even  twenty  years. 

Under  these  circumstances,  every  precaution  must  be  taken  to  satisfy 
the  jury  that  the  poison  could  not  have  come  from  the  earth,  coffin,  or 
coffin-lining,  clothes,  ornaments,  or  other  post-mortem  sources.  This,  in 
former  years,  presented  no  such  great  difficulty,  but  at  present,  in  this 
country,  the  universal  habit  of  embalming  renders  it  almost  impossible, 
unless  strong  suspicions  have  been  aroused  before  death,  to  convict' of 
poisoning  not  years  and  months,  but  days  and  even  hours,  after  a  person 
Las  died. 

Post-mortem  Imbibition  of  Arsenic — The  possibility  of  the  inten- 
tional injection  of  arsenic  after  death,  so  as  to  throw  suspicion  on  sus- 
pected persons,  was  suggested  ])y  Orfila  in  1813,  and  has  been  referred 
to  since  ])y  most  of  the  authorities.  Only  two  cases,  however,  so  far  as 
I  can  learn,  have  yet  reached  medical  literature. 

In  the  case  of  Mrs.  Bleazby  (Kidd,  Dublin  Quar.  Jour,,  1850,  vol.  x., 
p.  73),  the  defense  claimed,  from  post-mortem  appearances  and  other 


aud  niiaiiy,  tiiivc  or  r<nir  years  arterwara,  Tiie  widow.  wIm 
apiiii,  was  accused  of  poisoning  her  fii-st  }nis1.»aii(l.     The 
hiinied  and  ai*seni<^  t'oiiud  m  the  stoniacli  and   iiitestiije>. 
the  form  of  sulpliides;  but  the  ciise  was  <lix>pjKxl,  (»\viujr 
suspicious  that  souk*  of  the  rehitives  had  taiiijH'rc^l  witli  th 

Siu(*e,  liowever,  ai'senical  sohitions  Iiave  }>eeii  iist*<l  fi 
purposes,  there  is  no  doubt  at  all  but  tliat  more  tlian  oi 
been  used  to  conceal  crime.  This  possil)ility  was  first  ]i 
an  exceUent  lett<»r  of  Dr.  Hay  to  the  MetUral  Times  (ISTrj.  \ 
after,  at  the  reqiu'stof  an  undertaker,  he  liiui  analyzed  a  n 
hijrhly  recommended  embalming  fluid,  and  found  it  u  stro; 
sodium  arsenate. 

This  i)ossibility  was  soon  proved  to  be  a  fivct,  for  not  \\ 
Vau^han  {Jour.  Amer,  Med,  Ass^n,  1883,  vol.  1.,  j).  115)  pul 
where  a  husl)and  inje(»ted,  with  the  aid  of  bis  brother  ainl  a 
some  ai*senic  into  th<»  mouth  and  re(*tuin  of  his  dead  wife 
her  l)ody  till  he  eoidd  get  a  handsome  casket  from  a  neigl 
The  bo(lv  after  one  hundred  and  five  days  was  exhiinie<l,  an 
found  in  the  stomach  and  liver,  althou^li  not  in  the  bnu 
the  legs.  But  it  was  imiwssible  to  tell  whether  it  had  c 
inje(rtion  or  not. 

A  mor(»  striking  case  was  reported  (Boston  Med.  and  Sm 
vol.  cxxii.,  p.  544)  by  one  of  the  Massachusetts  medical  ea 
was  evidently  mucli  chagiined  by  the  facts  he  nientione 
maiTied  wonum  died  veiy  suddenly,  two  hours  after  hi 
symptoms  of  violent  irritant  poison.  The  medical  exaiui 
for,  and  although  he  was  out  of  town  at  the  time,  he  n»acl 
at  about  eight  oV*lock  that  night,  within  seven  hours  afU 
hml  died.  But  already  an  undertaker  had  l>een  cjilltnl  in. 
had  be(»u  embahned  with  an  arsenical  solution,  and  so,  al 
was  (»v<»ry  ground  for  suspicion  and  the  bo<ly  was  full  of  ars 
had  to  l)e  dropj)ed. 

The  most  remarkable  case  of  all,  however,  wliich  has 
be<Mi  retViTcd  to,  although  not  in  detail,  in  some  of  the  joun 
Ivefore  sonu*  prominent  legal,  chemical,  and  medical  exiH:*! 
Professor  C^handhT  was  one,  some  nine  years  ago.     As  I 
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cordingly,  started  to  study  up  the  deaths  of  wives  numbers  five  and  four, 
as  well  as  of  the  last  one,  while  two  other  detectives,  one  of  them  li^^ng 
at  the  same  boarding-house  as  the  reverend  gentleman,  made  daily  re- 
ports as  to  liis  life  and  occupation.  He  appeared,  indeed,  to  have  some- 
what recovered  from  tlie  recent  bereavement,  for,  besides  his  clerical 
work,  the  reports  showed  that  he  was  devoting  hunself  assiduously  to 
one  of  the  fair  residents  at  the  boarding-house.  But  suddenly,  probably 
because  he  heard  of  the  investigations  going  on  in  the  country',  he  packed 
up  and  started  for  Eiu*oi)e.  He  was  lieard  of  the  next  year,  with  wife 
number  seven,  in  charge  of  a  parish  in  New  Mexico. 

The  investigations,  which  are  most  interesting  reading,  show  that  he 
generally  selected  for  his  better  halves  old  maids,  with  some  property  of 
their  own,  living  in  countr}'  villages.  Soon  after  marriage  he  would 
move  to  another  countrj'  paiish,  and,  almost  as  soon  as  he  had  settled 
there,  he  would  spread  rejwrts  of  his  wife's  ill-health  and  poor  constitu- 
tion. The  wife  woidd  soon  be  taken  sick,  and,  treated  by  the  local 
country  do(»tor,  would  alteniately  get  l>ett^r  and  worse,  until  she  died. 
Before  ^leath  she  would  have  miule  a  will  leaving  her  devoted  husband 
all  her  property,  and  immediately  after  a  hasty  and  superficial  autopsy, 
at  which  he  himself  was  generally  present,  the  body  would  be  thoroughly 
embalmed  with  arsenic.  His  grief  would  be  so  great  that  he  would  bo 
obliged  to  give  up  his  parish  and  leave  for  other  parts,  where  he  would 
console  himself  anew. 

As  can  easily  be  seen,  there  was  no  possibility  of  proving  anything  in 
mich  a  case,  although  suspicious  circmustances  without  nimiber  were 
brought  to  light.  The  experts  imanimously  advised  the  abandonment 
of  the  case,  and  the  worthy  clergyman,  if  Ids  former  good  health  has 
not  deserted  him,  by  this  time  has  probably  reached  >vife  number  eight 
or  even  number  nine. 

Possibility  of  Distinguishing  Anti-mortem  from  Post-mortem 
Arsenic. — ThLs  question  has  been  discussed  by  most  of  the  writers  on 
poisons,  and  numei-ous  experiments  have  been  made  on  it  in  connection 
with  the  different  cases  idready  mentioned.  Orfila,  Dr.  Kidd,  and  Pro- 
fessors Reese  and  Vaughan  (Zoc.  cit,)  all  have  published  experiments 
on  the  subject,  and,  as  a  rule,  agreed  that  while,  with  sufficient  length  of 
time,  ai'senical  and  other  metallic  solutions  would  travel  far  and  wide 
through  the  body,  it  was  ver}'  improbable,  to  say  the  least,  that  within 
any  modenitc  length  of  time  such  compounds  could  enter  the  brain. 

The  whole  question,  however,  was  finally  settled,  once  for  all,  by 
some  experiments  made  by  Professor  Witthaus,  and  described  in  an  ex- 
<»ellent  paper  in  the  fii'st  volume  of  the  Re.searclies  of  the  Loomis  Tjahor- 
4ttonjj  1890.  Professor  Witthaus  was  engaged  by  the  State  to  examine 
the  bo<ly  of  a  certain  Mrs.  Fonl,  supposed  t^)  have  been  poisoned  by 
nrsenic.  The  corpse,  whi(»h  had  been  dead  fom*teen  days,  had  been  em- 
balmed by  injecting  into  the  stomach  through  the  nostril  a  solution  of 
sodium  arsenate,  some  four  pounds  to  the  galhm.  The  undertaker 
stateil,  by  the  way,  that,  excepting  in  very  cold  weather,  it  was  his  in- 
variable habit  to  do  this  embalming  as  soon  as  possible  after  death. 
Upon  analysis  arsenic*  was  readily  found,  not  only  in  the  viscem,  but 
also  in  the  brain.  But  on  making  exactly  parallel  experiments  upon 
radavers  by  injecting  similar  solutions  and  similar  amounts  in  the  same 
manner,  or  even  more  carefidly,  it  was  found  that  within  fom'teen  days 
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arsenic  had  penetrated  from  the  stomach  into  everj'  part  of  tbe^4>ly.::. 
eluding  the  muscles  of  the  feet  and  legs,  the  hands,  the  arms.  and.  nnilj. 
every  portion  of  the  brain.     The  case  accordingly  was  dropp^ 

At  the  present  moment  it  would  seem  that,  if  once  the  undrrtikrri> 
allowed  to  enter  the  house,  there  is  no  chance  of  con\it*tioii,  in  arM.> 
poisoning.  This  means  that  arsenic,  instead  of  iKMng  tlie  most  dana»:n> 
is  now,  practically,  the  safest  agent  for  committing  nninler.  AndsL^'. 
that  unless  the  attending  physician  is  clever  enough  to  prop*^rly  diajD.^ 
the  case  during  life,  and  is  courageous  enough  to  risk  his  own  yt^i^^ 
sional  career  by  calling  in  the  authorities  and  insisting  on  an  auto]tTfi 
once,  tliere  is  practically  no  hope  of  conviction. 


I 


(o)  Arsenic  Add  atid  Arsenates — H^AsO^. 

Arsenic  acid  is  formed  by  the  oxidation  of  arseuions  oxide  with  wxt 
acid  or  aqua  regia.  The  arsenic  oxide  thus  formed  has  a  fonn^ik  if 
AssOb,  but  it  absorbs  water  very  readily,  even  from  the  air,  thus  imm 
the  true  acid,  H3A8O4. 

The  latter  is  a  tliick,  syrupy,  colorless  liquid,  with  a  sour,  mrttii^ 
taste.  It  is  quite  caustic,  and  has  poisonous  properties  simikr  in  er^Tr 
respect  to  those  of  arsenious  oxide.  It  has  been  largely  manufi'liiM 
for  use  as  an  oxidizing  agent,  but  has  been  superseded  of  late,  in  tb^ 
aniline  and  kindi*ed  industries,  by  other  and  non-poisonous  coiuponnd*. 

The  tests  for  this  substance  are  like  those  for  arsenious  oiide.  It 
reacts  promptly  with  Marsh's  test,  the  nascent  hydrogen  redwin?  ii 
rapidly  to  tlie  lower  oxide,  and  then  to  arseniureted  hydrogen.  It  ^ 
spends  to  Reinsch's  test,  but  not  as  well  as  "white  arsenic.  SulphuMrt 
hydi'ogen,  however,  precipitates  it  very  sloivly,  if  at  all,  from  diluit*  m'i> 
tions,  unless  it  has  been  first  reduced  to  arsenious  oxide. 

Characteristic  tests  for  it  are  with  argentic  nitrate,  which  irivHi 
brick-red  precipitate,  and  with  ammonio-magnesic  sidplmte  (formed  by 
adding  anunonic  hydrate  to  magnesic  sulphate  till  the  white  pwipit-f^ 
is  redissolved),  which  gives  a  white,  crystAlline  deposit  of  ainm«»L> 
magnesic  arsenate.  Cases  of  poisoning  are  extremely  rare,  aud  wly: 
they  do  happen  present  about  the  same  characteristics  as  thiise  fwc 
white  arsenic. 

One  (*ase  of  a  child  who  ate  some  "  pest  poison,"  consisting  of  an* 
ate  of  soda,  was  ])ublished  by  Prof.  B.  Sillinian,  in  an  interesting  [«i^ 
read  before  the  New  York  Medico-Legal  Society,  October  3. 1883.  fc 
child  di(»d  in  about  nine  hours,  without  symptoms  of  any  pistri<^<v in- 
testinal irritation,  Imt  with  such  strong  evidences  of  narcotic  p(>is«»iiii^ 
that  the  poison  was  first  thought  to  be  an  alkaloid  of  the  l>elkui*«i^ 
type. 

(d)  Arsenhireted  Hydrogen — Arsine — Asffj. 

This  gas,  as  already  mentioned,  is  product  by  the  action  of  mw^S^ 
hydrogen  upon  sohitions  of  arsenic.  It  is  formed  in  lalioratorie?  i 
making  Marslfs  test,  and  also  occasionally  is  produced  in  the  arts  vki 
metals  (contaminated  with  arsenic  are  treated  with  acid. 

It  is  a  colorless,  inflammable  gas,  with  a  garlic  odor.  It  buiu?  ?•' 
water  and  arsenious  oxide,  deposits  metaUic  arsenic  when  heated.  ^ 
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Srecipitat<»s  metaUic  silver  when  passed  into  argentic  nitrate,  the  arsenic 
issolving  in  the  nitric  acid  set  free. 

It  has  marked  poisonous  qualities,  not  only  producing  the  usual 
effects  of  arsenic,  but  also  having  a  specrific  action  on  the  blood  and 
kidneys.  The  blood  becomes  dark  and  ink\',  wliile  the  kidneys  become 
much  congested,  and  the  flow  of  urine,  which  is  dark  and  full  of  blood, 
is  much  diminished  and  even  stopped.  The  victims  also  suffer  usually 
from  jaundice. 

The  gas,  however,  is  not  nearly  as  poisonous  as  is  supposed,  for  it  is 
evolved  in  considerable  quantities  by  the  students  in  almost  every  quali- 
tative laboratory-  in  the  world,  and  yet  it  is  extremely  rare  to  hear  of  any 
accidents  from  it.  Its  discoverer,  Gehlen,  was  poisoned  by  it  from  try- 
ing to  tra(;e  a  leak  in  his  apparatus  by  smelling  at  the  joints,  and  three 
or  four  similar  instances  are  reported  in  the  books  and  joimials,  but  that 
is  all. 

Cases  have  occasionally  been  reported  where  accidents  have  happened 
from  it  in  the  arts.  In  one  case  (Goester,  Deuhch,  Med,  Wochsn^ch.,  1884, 
p.  119),  a  workman  in  an  aniline  factory  inhaled  some  hydrogen  contain- 
ing some  of  this  gas.  He  suffered  at  flrst  from  nausea,  giddiness,  and 
general  discomfort.  Then  he  had  jaundice,  and  passed  practically  no 
urine  after  the  flrst  day,  when  it  was  bloody,  dying,  in  spite  of  treatment, 
on  the  tenth  day. 

Similar  symptoms  were  reported  in  a  very  interesting  case  (Dr.  Frost, 
Vierteljahrsh.  fur  Gerichtl,  Med.j  1873,  vol.  xviii.,  part  ii.,  p.  6),  fully 
quoted  by  Sonnenschein,  Blj'th,  and  others,  where  twelve  workmen,  three 
of  whom  died,  were  seriously  affected  by  fumes  from  treating  zinc  with 
hydrochloric  acid.  The  early  symptoms  were  followed  by. jaundice, 
bloody  urine,  and  narcotic  sleep,  while  in  the  fatal  cases  the  urine  was 
suppressed,  and  death  occurred  in  a  state  of  coma. 

In  all  these  cases  arsenic  was  found  in  all  parts  of  the  body. 


(e)  Sulphides  of  Arsenic — Realgar j  AS282,  Orpimefitj  AS283. 

Tliese  two  compounds,  the  red  sulphide  containing  seventy  percent. 
of  the  metul,  and  the  already  mentioned  yellow  or  arsenious  sulphide, 
containing  sixty-one  percent.,  occur  in  small  quantities  in  nature,  and 
are  manufactured  for  use  in  tlie  arts. 

Their  toxic  effects,  tests,  etc.,  are  practically  the  same  as  those  of 
white  arsenic. 

(/)  Soluble  Salts  of  Arsenic 

Tliese  usuallv  consist  of  the  ai-senites  and  the  arsenates  of  the  alka- 
line  metals.  An  example  of  these  is  the  officinal  Fowler's  solution,  which 
contains  arsenic*,  to  the  amount  of  one  percent.,  dissolved  in  a  solution  of 
potassic  carbonate. 

The  poisonous  effects  of  these  salts  are  much  the  same  as  those  of 
"white  arsenic,  excepting  that,  being  soluble  and  easily  diffused,  they  usu- 
ally act  more  rapidly,  penetrate  tlie  brain  and  nerve  tissue  sooner  and  in 
greater  abundance,  and  produce  sjinptoms  rather  of  the  narcotic  or  cere- 
bral type. 
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InkTiially  its  syinptoms  are  tlie  same  as  tiiose  j>itmji 
ai'senie,  excepting  that  it  is  still  more  tliflieiilt  to  wash  it  oi; 
ach.  Extoriiallv  it  oeoa^ioimllv  produces  rashes  and  simiL 
tur]>ances  upon  workmen  cngjiged  in  its  mauufaeture,  ai 
hands  who  use  it  carelessly,  especially  if  tlieir- fingers  or  a 
sore.     But  it  is  rare  that  these  results  have  any  serious  coi 


{h)  Arsenic  in  Wall-paper  and  Other  PahriKs. 


For  a  great  many  yeai's  thei-e  has  l>een  a  feeling,  expn.*: 
by  the  laity  hut  also  by  many  physicians  and  tcjxieologist 
standing,  that  there  was  more  or  less  real  danger  in  th< 
arsenical  pigments,  like  Pans  or  Seheele's  gfreens,  for  ins 
manufacture  of  wall-pajier,  and  also  of  various  articles  of  h 
— dresses,  carpets,  book  covei*s,  water-color  paints,  toys,  aD< 

With  regard  to  some  of  the  latter  the  feeling  was  imd 
n»ct.  To  color  children's  toys,  or  pigments,  or  confectionen 
easels,  l)ook  covers,  with  Paris  green,  is  simply  to  in\ite  a<ri< 
regard  to  dress  materials,  cari)ets,  and  the  like,  there  is  m< 
doubt,  although  a  light  tarletan,  full  of  Paris  green  which  cj 
off  as  a  fine  dust  by  the  mere  exemse  of  dancing,  may  be 
<*onsidered  as  needl(»ssly  dangerous. 

For  some  reason,  however,  the  cr^'  was  concentrated  a 

pajiers,  which,  even  when  made  fluff}'  and  velvety,  as  was 

and  full  of  loosely  adhering  ai*senical  pigment,  are,  owing  to  1 

ary  position,  far  less  liable  to  give  rise  to  accidents  than  the 

I  mentioned.     Indeed,  it  is  more  than  doubtful  whether  a  sii 

fatal,  or  even  dangei-ous,  arsenical  poisoning  has  ever  l»eeii 
wall-paper,  although  minor  atM»idents  may  occasionally  Lav 
For  instance  (Lancet,  1879,  part  i.,  p.  68C),  two  children  are 
have  been  s<»ized  one  morning  with  vomiting,  cramps,  and  diiu 
amusing  themselv<'s  with  rcj^ainting  the  walls  of  their  riHim. 
their  lingers  as  paiut-bmshes,  and  woiUd  lick  them  to  get  the 
th(»n  rub  off  givim  paint  from  (^ne  part  of  the  \>'>dl  to  put  it  yi 

At  anv  rate,  in  obedience  to  the  ^nshes  of  the  consumers. 


ir 


f, 


I". 


trv 


INOBGANIC  POISONS.  389 

Nevertheless  the  same  old  crj'  against  arsenical  wall-paper,  which  now 
has  absolutely  no  basis,  still  goes  on,  and  has  risen  in  tlie  fine  old  State 
of  Massachusetts,  during  the  last  ten  years,  to  an  actual  craze,  an  ^^  arse- 
nic tfA,'^  as  some  outsiders  have  dared  to  call  it. 

The  excitement  cidminated  in  two  different  attempts  to  pass  legisla- 
tion forbidding,  under  heavy  penalties,  the  presence  m  wall-paper,  and, 
to  a  less  extent,  in  other  fabrics,  of  more  than  a  minute  fraction  of  a 
grain  to  the  square  yard.  The  evidence,  which  is  given  in  great  detail 
by  Professor  Wood  {Report  Mass.  Sf(de  Board  of  Health,  1885)  and  by  Pro- 
fessor Ly(m,  Professor  Hill,  and  many  of  their  friends  and  colleagues,  in 
the  Arsenical  Wall-paper  Hearing,  House  Bill  No.  417,  1886,  and  in  the 
Hearing  before  the  Committee  of  Public  Health,  Senate  Bill  No.  215, 
1891,  is  exceedingly  interesting  and  entertaining,  and  deserves  a  brief 
review. 

The  susceptibility  of  the  victims  was  extraordinarj'.  Professor  Lyon 
{Senate  Hearing,  p.  121)  stated  that  a  member  of  his  family  was  seriously 
affected  (sleeplessness,  re])eated  colds,  tenderness  in  throat,  skin  and  nerv- 
ous symptoms)  by  the  mere  presence  in  the  room  of  a  lounge  containing, 
all  told,  in  its  coverings  and  linings,  about  1.8  grains  of  ai^senic.  I^ro- 
fessor  Woml,  too,  gives  a  case  (No.  31)  of  obstinate  eczema  of  the  hands, 
from  using  ])laying-cards  containing  on  their  backs  one  eighth  of  a  grain 
of  arsenic  apiece.  And  in  another  case  {Senate,  p.  14),  fever  was  caused 
by  the  mere  pi'esence  in  the  room  of  a  red-and-yellow  comforter,  which, 
ou  analysis,  showed  a  little  arsenic. 

The  climax,  perhaps,  was  reacjhed  in  the  much-quoted  case  of  a  child 
{Semite,  p.  19)  whose  father,  a  physician,  stated  that  severe  symptoms  of 
Brighfs  disease  had  been  produced  (a)  from  a  plush  seat  in  an  arm-chair ; 
(b)  from  a  slightly  arsenical  border  in  a  room ;  (c)  from  some  arsenical 
paints  f res(;oed  on  a  ceiling ;  and  finally,  by  the  presence  of  some  green 
glazed  pa[)er  boxes  in  a  closet  of  a  neighboring  room.  In  this,  as  in  the 
previous  cases,  arsenic  was  found  in  the  urine. 

The  symi:)toms,  too,  are  interesting,  for  they  include  those  of  practi- 
cally eveiy  slight  affection  and  almost  any  gi-ave  disease  that  flesh  is  heir 
to,  and  vary  from  a  cold  in  the  head  to  ahnost  complete  panilysis  j  the 
latter,  by  the  way  (Professor  Wood,  case  19),  occurring  within  two  hours 
-after  exix)sure  to  the  poison.  In  one  famous  case,  that  of  ex-Mayor 
-Cobb,  of  Boston,  the  long,  tedious  illness  and  final  death  were  confidently 
to  arsenical  wall-paper.  On  autopsy  it  appeared  that  the  victim 
been  suffering  all  along  from  a  cancer  of  the  stomach. 

Nor  did  "  age  stale  or  custom  wither  their  infinite  variety,"  for  pai)er8 
liich  had  been  on  walls  twenty-five  years  and  more,  and  were  in  good 

dition  at  the  end  of  that  time,  were  still  quoted  as  the  cause  of  disease. 

The  most  extraordinaiy  claim  of  all,  however,  was  that  i)aper,  covered 
by  a  non-arsenical  one,  could  still  produce  disease.     Thus  {Senate^ 

108),  irritation  of  the  air-passages,  tonsillitis,  and  other  diseases  were 
used  l)y  an  ai'senical  pai:)er  completely  covertnl  by  one  free  from  any 
e  of  the  poison.  A  still  more  striking  case  is  told  yearly  to  his  stu- 
nts by  a  well-known  professor  of  <'hemistr\',  as  an  illustration  of  this 
btle  and  dcmlly  wall-{)aper  |>ois(jning.  Some  pei-sons  were  taken  sick, 
~ad  the  wall-j)aper  was  examined,  but  found  free  from  arsc*nic.  This 
•aas  s<»raped  (»ff  and  the  underneath  one  examined,  but  also  found  non- 
'— seni(ral.     Not  content  with  this,  a  third  paper  was  uncovered,  and,  to 


■  k 


•■n 
1" 


<  Jr 


•    ».  'J 


•1, 


' 

■   .  1  » 

1 

1 

-  1  ■ 

.  ••     ■ 

■    A 
■;  - 

'  1 

^ 

1 
■    ti 

and  Hamburg  (Phann.  Jour,  ami  Trans. j  Aug^ist  1.  1^74), 
action  of  microbes,  arseuim'oted  liydrog'eii  was  coii?rtautly  1 
from  ars(>nicjd  pigments  and  dye-stuffs. 

Sad  to  say,  Prof.  C.  F.  Cliandlcr,  called  on  frxnn  Xew  Y< 
on  the  subject,  demolished  this  whole  stoiy  in  veiy  sh«>r 
explained  how,  when  president  of  the  Xew  York  Board  « 
had,  years  before,  thoroughly  investigated  the  ^vliole  siil)jtt 
there  was  nothing  to  it.  Deaths  and  illness  from  wall-paj 
did  not  exist  in  either  New  York  or  Philadelphia,  and  the  be 
and  health  authorities  in  both  cities  agi'eed  in  calling  it  a  h 
then,  after  pointing  out  the  genei*al  absuixlity  of  the  elai; 
their  e^^dence  on  two  Unes :  fii'st,  that  theii'  testi?  for  ars€ 
trustwoi-thy ;  and  second,  that  ai'seniiu'eted  hydix>gen  or  otli 
gases  were  iwf  set  free  from  arsenical  pigments,  as  stated. 
*      It  so  happened  that  the  Boston  chemists  had  determined 

•  !'  of  arsenic  by  the  simple  formation  of  a  dark  or  black  dep 

Bei*zelius-Marsh  test,  and  when  occasionally   they  took  th 

f  ui-ther  test  this  deposit  to  see  if  it  was  ai*senie  or  iiotn,  they  g 

the  tube  and  smelled  of  it,  to  see  if  it  had  a  fifarlie  odor.    ' 

'■  method  of  testing  made  all  their  results  entirelj^  unreliable. 

•'  About  the  exhalation  theory  Professor  Cliaudler  not  < 

'  Hoffman,  Henry  Watts,  Professor  Galloway,  and  others  in 

j  \4ews,  but  described  some  experiments  of  his  own,  never 

lishcd,  which  were  made  in  1880  while  studying  the  matter  fc 

'[[  of  Health.     The  claim  had  been  made  that  in  the  deeompo 

'■  starcli   paste   enough   hydi'ogen   was  prodneed    to    form    i 

hydrogen.  Two  of  his  assistants,  under  his  direction,  mixed 
with  fresh  paste,  and  with  paste  in  an  active  state  of  deeom| 
they  also  spread  Paris  green  and  paste  tliickly  on  a  sheet  of 
although  they  p^issed  air  for  hours  and  hours  over  these  s 
mixtures,  not  a  trace  of  arsenic  could  be  found  to  have  volal 
interesting  to  know  that  this  testimony  of  Professor  Chaudl 
once  by  that  of  Professor  Henrj'  Morton  of  Stevens  Institnt 
was  enoucrh  to  nin  the  nronosed  lecrislation  in  the  hnH  on  hnr 
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Vn.     LEAD,  Pb. 

Metallic  lead  has  been  known  and  used  by  man  from  the  early  histor- 

«    ical  ages,  and  to  this  day  we  can  see,  notably  in  England,  not  only  the 

traces  of  the  ancient  mines,  but  also  the  old  pigs  and  weights  of  lead, 

stamped  with  the  mark  of  the  old  smelting- works,  and  the  remains  of  the 

original  lead  pipes  used  by  the  Romans  to  conduct  water  to  their  baths. 

It  occurs  in  nature  principally  as  the  sulphide,  galena,  and  can  be 

:    readily  extracted  by  smelting  with  coal  and,  sometimes,  iron. 

Properties. — It  is  a  soft,  lustrous,  hea\'y  metal,  with  a  bluish-white 
color,  melting  at  about  315o  C.  It  dissolves  readily  in  dilute  nitric  acid, 
and  with  difficulty  in  hot  concentrated  sulphuric  acid.  It  is,  however, 
insoluble  in  cold  sulphuric  acid,  and  practically  so  in  hydrochloric  acid. 
In  pure  water  it  is  not  dissolved ;  but  if  the  water  is  or  has  been  exposed 
to  the  air  the  lead  oxidizes,  and  then  becomes  converted  into  a  hy^at-ed 
carbonate,  a  white  compound,  a  little  of  which  dissolves  in  the  water, 
while  the  rest  forms  scales  and  incrustations,  which  settle  to  the  bottom, 
or  may,  in  fine  particles,  be  carried  along  with  the  liquid.  This  action 
of  water  is  supposed  to  be  assisted  by  the  presence  of  nitrates  and  also, 
to  some  extent,  of  chlorides,  while  even  small  quantities  of  sulphates  and 
phosphates,  or  of  carbonates,  protect  lead  from  corrosion  by  forming 
insoluble  coatings  upon  its  surface. 

As  a  Poison. — Metallic  lead  dissolves  but  slowly  in  the  fiuids  of  the 
body,  and  hence  has  been  known  to  remain  in  the  body  for  years,  as,  for 
instance,  in  the  case  of  bullet  wounds,  without  causing  serious  incon- 
venience. If,  however,  it  enters  the  circulation,  as  has  been  known  to 
happen  in  those  very  cases  after  doses  of  potassium  iodide,  it  will,  even  in 
small  quantities,  give  rise  to  characteristic  symptoms  of  poisoning. 

Cases  of  acute  lead  poisoning  may  occur  from  taking  considerable 
quantities  of  the  soluble  salts,  plumbic  a(*etat«,  or,  more  rarely,  plumbic 
nitrate.    These  cases,  however,  are  very  rare,  and  form  but  a  minute 
;    fraction  of  the  whole.     By  far  the  greater  biilk  of  the  victims  of  lead 
poisoning  have  absorbed  the  metal,  pm*ely  by  accident,  in  minute  quan- 
tities, day  by  day,  for  considerable  periods.     The  number  of  these  cases 
18  extraordinary ;  for,  as  will  be  seen  on  i-cference  to  the  tables  on  pages 
351  and  352,  deaths  from  lead  poisoning  rank,  at  least  in  this  countr}'  and 
^    England,  next  to  those  from  opium  and  its  compounds,  forming  some 
twenty  percent,  of  the  whole  number ;  while  these  figures  represent  but 
a  small  part  of  the  cases  more  or  less  permanently  injured  by  its  action. 
How  introduced  into  the  System. — Gironic  lead  poisoning  is  most 
common  among  those  constantly  at  work  with  the  metal  or  its  com- 
pounds, as,  for  instance,  plumbers,  painters,  type  f(mnders  and  setters, 
'    shot-makers,  and  the  like.     In  lead  works  and  paint  factories  it  is  so 
frequent  that  special  precauticms  have  to  be  taken  to  protect  the  work- 
men :  the  ventilation  is  looked  after,  white  lead  and  other  powders  are 
,    ground  in  water,  while  stringent  rules  have  to  be  made  and  enforced, 
.    insisting  on  great  personal  cleanliness,  and  the  eating  of  all  food  outside 
'..  the  gates  of  the  factory.     In  many  cases,  as  I  have  myself  seen,  sul- 
',   phuric  acid  lemonade  is  furnished  fi'cely  as  a  prophylactic  drink,  and 
employees  who  (»oniplain  of  any  trouble  from  constipation  are  given 
doses  of  Glauber's  or  Epsom  salts. 


392  ^  SYSTEM  OF  LEGAL    MEDICIXE, 

Food, — Innumerable  eases  of  lead  poisoning  have  ei^  l+en  .-r 
by  the  presence  of  the  metal  in  ordinary  foods,  drugs^  and  Jriak>.  M 
people  have  been  poisoned  by  the  presence  of  lead  eoinj«ninJ>  il  i 
and  bread,  in  one  ejuse  (Stourbridge)  from  ai^eidentally  mixiug  W*- 
with  the  flour,  but  in  most  of  the  other  cases  b^'  the  earele>s  ib--  nf  ^ 
lead  in  repairing  the  grindstones.  Foods  cooke<I  in  h-ad-glaz«! : 
b(?er  and  eider  drawn  through  lead  pii)es,  ^'iiio  sweeteueil  witl  h\. 
or  leiul  acetate,  or  kept  in  bottles  cai-elessly  cleaned  with  ^^J1•^  ^- 
meattj  and  the  like  i)acked  in  tin-foil,  fruits  and  vegetables  taniii^i 
the  use  of  It»ad  solder,  have  all  contribute<l  their  share  of  ^^••rim^. 

Hair-dyes, — Another  verj-  important  source  of  poisiming  i^  t'> 
of  cosmetics,  hair-restorers,  and  hair-d3'es  made  of  lea<l  salts.  TL- 1 
aim  to  reproduce  the  orimial  bro\i'n  or  black  ctdor  of  1  lit*  hair  1) 
pregnating  it  with  lead  smphide,  and  hence  usually  consist  nf  tw.. 
tions,  one  of  lead  acetate,  to  be  well  rubbe<i  into  the  hair,  ami  :L»  • 
of  alkaUne  sulphide,  to  be  applied  later.  In  a  rt»])ort  on  daiLL"* 
cosmetics  made  to  the  New  York  Board  of  Health  in  1>^70.  Pr»«f' 
Chandler  gave  amdyses  of  most  of  the  face  and  hair  prei»araTi"ii- 
at  the  time  in  the  city,  and  showed  tliat  they  almost  invarial'ly  niiiT; 
large  amounts  of  lead ;  while  a  similar  state  of  affairs  was  >L««wl  : 
years  later  by  Dr.  Benjamin  {Xeic  Remt^IieSy  Noveml>er,  isT^  . 

Wafer, — The  most  common  source  of  lead  pjis^ming,  to  thr- 
munity  at  large,  lies  in  the  use  of  drinking-water  conveyed  tbnmi'b 
pipes  or  kept  in  lead-lined  tanks.  The  amount  of  lead  nt^ii^sii 
nuike  a  water  poisonous  need  not  be  hirge.  Thus  in  the  wtll-ki 
case  of  the  Orleans  family,  who,  after  their  expulsion  from  Fniu 
1848,  settled  at  Claremont  in  England,  the  use  for  five  or  six  im\\\ 
water  containing  about  eight  tenths  of  a  gi-ain  of  li»ad  tu  tlit*  V 
States)  gallon,  produced  distinct  symptoms  of  chronic  jM>is<)iiiiii:. 
already  noticed,  the  purer  the  water,  an<l  the  more  free  it  is  fr»«n 
phates,  j)hosphates,  and  carbonates,  the  more  liable  it  is  t«>  art.ii'i 
lead. 

These  evil  effects  were  well  known  to  Vitnnius  (ar. '><♦.' 
(A.I).  I'M)),  and  othrr  of  the  earliest  authorities,  and  the  use  of  Irail 
for  conducting  drinking-water  was  forlndden,  in  early  days,  uinlrr  ;- 
piMudties.  Hut  it  is  so  cheap  and  so  c<mvonient  for  this  purix»v'  th 
use  has  never  been  superseded.  Lead  tanks  are  always  dan!r»nni> 
.should  invariably  be  replaced  by  coppei%  zinc,  or,  liet'ter,  bliM-k-tii 
lead  j>ipes  are  used  the  precaution  should  always  be  taken  of  Itttin 
water  run  freely  before  dra\nng  any  to  drink.  Many  <'as»'s  a! 
reeoni,  in  this  city  as  well  as  elsewhere,  of  lead  poisoning  fnnii  ' 
<lrinking- water  that  luis  stood  oveniight  in  the  pipes. 

Effects  of  Lead  on  the  System — (a)  Acute  Poisoning:. — Thix' 
but  rarely,  and  th("n  usually  from  taking  plumbic  acetate,  suirar  i»T 
in  eousiderable  (luantities.  This  compound  is  a  white  crjstalliLr 
stance,  witli  a  sweet  m(4alli<^  taste,  and  ivadily  soluble  in  wiiter.  I 
most  poisons,  it  is  less  dangerous  in  one  large  dose  than  when  tlir* 
<iuantity  is  taken  divided  into  many  smaller  doses.  Nor  can  it  1* 
si<lei-ed  as  a  very  aetive  j)ois(m,  for  it  is  given  medicinally  as  an  a 
gent,  an<l  to  stop  bleeding  from  the  bowels,  in  doses  of  fri»m  twe: 
grains,  and  in  <|uantities  running  up  to  fifteen  and  twentv,  oreAVU  * 
and  forty  gi'ains  a  day,  without  injur}'.     Indeed,  the  fatal  dose  ^'1 
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'"  not  known,  for  recovery  has  taken  place  in  very  few  days,  and  with 
^  simple  treatment,  after  taking  in  solution  an  ounce  and  more  of  the 
compound. 

Sym^ftoms, — In  the  few  fatal  cases  of  plumbic  acetate  poisoning  that 
have  been  reported,  the  patient,  as  a  rule,  notices  at  once  a  metallio 
taste,  and  buruing  and  sense  of  dryness  in  the  throat  and  mouth.  This 
is  followed  by  vomiting  and  retching,  with  pain  in  the  stomach  and 
abdomen,  sometimes  relieved  by  pressure.  Sometimes  there  is  severe 
purging,  witli  passage  of  blood,  bat  usually  there  is  obstinate  constipa- 
•  tion,  and  any  material  passed  is  dry  and  colored  black,  probably  from 
the  presence  of  lead  sulphide.  The  urine  is  diminished,  the  breath  is 
foul,  and  the  tongue  coated.  There  is  a  quick,  weak  piilse  and  great 
prostration. 

Time  of  Death. — If  the  dose  proves  fatal  the  patients  usually  die  in 
three  or  four  days  froiu  prostration.  After  the  first  few  days  they  are 
apt  to  suffer  from  the  various  nervous  symptoms  of  chronic  lead  poison- 
ing, and  after  surviving  the  acute  attack  they  may  remain  in  wretched 
health  for  a  long  time. 

Treatmetit. — The  proper  antidotes  to  lead  salts  of  all  kinds  are  the 
two  saline  emetics,  Glauber's  salts  and  Epsom  salts,  the  sulphates  of 
sodium  and  of  magnesium.  These  not  only  counteract  the  constipating 
effects  of  lead  and  help  to  remove  it  from  the  body,  but  also  convert  any 
of  its  salts  as  yet  unabsorbed  into  the  insoluble  plumbic  sulphate.  The 
stomach  should  be  well  washed  out,  and  the  vomiting  and  prostration 
controlled  as  far  as  possible  by  opium,  and  by  stimulants. 

After  lead  has  once  been  absorbed  into  the  system,  as,  for  instance, 
in  chronic  cases,  it  is  possible  to  remove  it  by  doses  of  {)otassium  iodide. 
These,  however,  should  be  administered  with  care,  or  else,  by  suddenly 
throwing  large  amounts  of  lead  into  the  circulation,  the  chronic  symp- 
toms may  be  changed  into  acute. 

Post-mortem  Appearances. — It  is  usual  to  find  after  death  evidences 
of  more  or  less  severe  inflammation  of  the  stomach  or  intestines.  The 
liver  and  kidneys  are  also  affected  if  death  has  been  delayed  for  some 
days. 

(b)  Chronic  Lead  Poisoning. — ^This  is  far  more  common  than  any 
other  kind,  and  indeed  presents  such  a  variety  of  symptoms  that  prob- 
ably many  cases  of  it  are  entirely  overlooked.  There  is  much  difference 
among  individuals  with  regard  to  their  susceptibility  to  small  doses  of 
lead.  As  a  rule  it  attacks  the  weaker  ones  first,  and  especially  if  they 
are  predisposed  to  gout.  On  the  other  hand,  as,  for  instance,  in  the  case 
of  the  Orleans  family  mentioned  above,  young  children  are  sometimes 
not  affected. 

The  poison  is  usually  absorbed  through  the  stomach,  but  it  can  pen- 
etrate through  the  skin  or  the  lungs  wittiout  much  difficulty,  under  the 
proper  exposui'e.  The  length  of  time  necessary  to  produce  the  poison- 
ing varies,  of  course,  with  the  amount  of  lead  that  reaches  the  systenL 
Thus  the  characteristic  symptoms  may  appear  in  a  few  weeks  or  even 
days,  or  they  may  not  be  noticed  until  exposure  has  last.ed  for  years. 
Indeed,  lead  is  considered  to  be  a  poison  which  slowly  accumulates  in 
the  body  until  the  poisonous  limit  is  reached,  or  until  the  body,  becom- 
ing weakened  from  one  cause  or  another,  gives  way  to  influences  which 
it  formerly  resisted  with  success. 


His  apiH'tile  fails,  his  digest  ion  ami  iintrition  niv  jjoor, 
f<*(0)l«*,  anil  heconies  more  or  less  onia<*inted.  This  is  i:ri 
panieii  Avitli  ann^inia,  more  or  less  st.^vtfiv,  in  wliirh,  it  is 
red  blood-eells  diminish  in  quantity  and  increase  in  size  at  1 

Thv^  liver  is  often  affected,  and  the  kidnev  is  verv  eomni 
iindorjroing  a  parenehymatous  iuflaniinatiou,  and  fiually  1 
and  jp'anular,  with  diminished  ex<*reti<)n  of  iiiva.  Indeet] 
later  nervous  symptoms  have  been  reft*n"ed,  by  many  gin 
hirgely  to  unemia  eaused  hy  the  kidney  lesions.  AlM^rtions 
eommon  in  the  ease  of  pregmint  women,  and  the  eliildrt^nt* 
patients,  as  a  rule,  die  at  ehildbirtli  or  a  few^  years  afterwa 

Blue  Line  on  Ounts. — Quite  early  in  the  eoui-se  a  jH*euli:i 
line  ean  ])e  obser\n*d  on  the  gums,  iisiially-  T^here  they  ji 
This  is  formed  by  the  deposition  of  j)luinbie  sulphide,  d 
notiet»d  in  twenty -four  hours  after  taking*,  medioinally,  twe 
I»lumbie  acetate,  and  for  four  years  after  exjxisure  to  loat 
It  <*an  be  traced  first  on  the  projections  of  tlie  ^JTinn  betw 
and  in  some  (^ases,  especially  where  the  teeth  have  l>t?en  \ 
attended  to,  it  may  appear  thei*e  only.  In  a  few  iiistane 
b(M*n  o])sej'ved  at  all,  and  it  has  once  or  twiee  been  ol)st»rv*e 
an<l  silver  poisoning ;  but,  as  a  ride,  it  is  the  characteristic  ai 
mark  produced  by  lead. 

Infrsfiuftl  PfiiHs,  '' Coliva  Pictorum.^' — Soon  after  this  tin 
fers  from  obstinate  constipation,  accompanied   by  acute  f 

1)ain  in  the  abdomen.     This  pain  is  pi*obably  produced  by 
ead  on  the  sympathetic  ganglia  of  the  intestines,  and  lu 
flamnuition  of  the  intestimd  walls.     It  can  often  be  reUevtHi 
and  is  situated  mostly  around  the  umbilicns. 

(h)  Xf'rroni<  Sifmpfonts. — Besides  the  affections  of  the  nei 
shown  by  the  colic  and  l)y  pains  in  varions  joints  and  mi 
body,  there  are  some  <*haracteristic  nerve  lesions  due  to  j 
jKM'ipheral  neuntis.  This  sometimes  piH)duces  an  atn^pliy  i 
along  with  a  loss  of  power,  but  as  a  rule  tin^  parts  affe< 
partially  or  wholly  paralyzed,  and  do  not  waste  for  soiiu 
This  paralysis  does  not  oft(^n  attack  a  whole  gi-oup  of  iniiscl 
out  one  or  two  here  and  there. 
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But  when  atrophy  and  paralysis  occur  together,  recovery  is  very  slow,  if 
indeed  possible  at  all. 

Along  with  tliis  paralysis  there  may  occur  more  or  less  tremor,  some- 
times fine,  like  that  of  old  age,  and  often  very  marked,  Uke  that  of  paral- 
ysis  agitans,  only  of  wider  range  and  increased  after  motion  or  exertion. 
Sometimes  this  tremor  affects  the  lips  and  tongue,  and  is  much  like  that 
of  mercun'. 

(c)  Cerebral  Sf/nipfoms, — ^Again,  the  poison  may  affect  the  brain,  caus- 
ing at  first  light  symptoms  of  giddiness,  headache,  insomnia,  disturbed 
sight  and  hearing,  and  the  like,  which  may  develop  into  delirium  or  into 
stupor,  with  coma  and  sometimes  convulsions,  especially  before  death. 
Sometimes  the  cerebral  symptoms  may  result  in  attacks  resembling  those 
.  of  epilepsy. 

The  distm'bances  of  sight  are  quite  common,  and  seem  to  depend  upon 
an  optical  neuritis  produced  by  tiie  lead,  as  well  as  upon  retinitis  that 
may  result  from  the  kidney  disturbances.  The  eyesight  may  be  affected 
after  only  a  few  days'  exposure. 

Beside  these  there  may  be  mental  disturbances,  melancholia,  for  in- 
stance, and  hallucinations  and  delusions,  generally  mild,  but  sometimes 
acute.  Occasionally  there  is  mental  failure,  while,  especially  in  Prance, 
there  have  been  described  cases  of  plumbic  hysteria  which  counterfeited 
many  of  the  most  severe  forms  of  nervous  lead  symptoms. 

Cause  of  Death. — Death,  as  a  rule,  results  from  the  general  ansBmia 
and  malnutrition  produced  by  the  poison,  and  especially  from  its  action 
ui)on  the  kidneys.  Sometimes,  however,  the  patients  die  in  an  acute 
cerebral  attack,  and  occasionally  from  a  paralysis  of  respiration  or  circu- 
lation. The  treatment  is  the  same  as  that  already  described  under  acute 
poisoning. 

Location  of  the  Poison  in  the  Tissues. — The  amount  of  lead  found 
in  the  body  after  death  is  generally  extremely  small.  It  has  been  found 
chiefly  in  the  liver  and  kidneys,  though  small  quantities  have  been  traced 
in  the  brain,  stomach,  spleen,  and  lungs,  in  man,  and  in  the  bones  and 
muscles  also,  in  a  dog. 

Excretion  of  Lead. — The  poison  absorbed  into  the  system  is  undoubt- 
edly excreted  chiefly  by  the  kidneys,  although  the  actual  amount  of  lead 
present  in  the  urine  is  usually  very  small.  Excretion  is  helped  by  the  in- 
gestion of  ])otassiiim  iodide,  which  tends  to  dissolve  the  lead.  It  is  prob- 
ably also  excreted  by  the  bile,  and  perhaps  by  the  skin  and  intestines. 
The  ehmination  is,  as  a  rule,  extremely  slow. 

Tests  for  Lead. — (a)  Sulphureted  Hydrogen. — This  gas  when  passed 
through  an  alkaline,  neutral,  or  moderately  acid  solution  of  lead  will  give 
a  black  (or,  when  the  amount  of  metal  is  extremely  minute,  a  brown)  pre- 
cipitate of  plumbic  sulphide.  Tliis  precipitate  can  be  reduced  to  metallic 
lead  by  heating  on  charcoal  with  the  blow-pipe.  It  is  soluble  in  dilute 
nitric  acid  and  also  in  hot  concentrated  hydrocliloric  acid,  which  changes 
it  into  lead  chloride.  If  other  metals  are  present  the  mixed  sulphides 
can  be  separated  from  each  other  by  dissolving  the  arsenious  sulphide 
with  ammonia,  and  the  antimonious  sulphide  with  sodium  sulphide.  If 
the  residue  is  treated  with  hot,  strong  hydrochloric  acid,  the  lead  will  be 
dissolved  and  the  copper  or  mercurj'^  compound  i*emain  behind.  The 
lead  chloride  thus  obtained,  if  in  any  abundance,  will  precipitate,  on  cool- 
ing and  diluting  with  water,  in  the  form  of  white  crystals. 
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•-  v*^?^  tianuv.  }»ur  is  irenerall v  eitr* -: 
-  .'^..::.::,j  "r.r  r^i  -uiphiiie.  «-iiiiiabar/   It  is. at  walst 
■'■r  .r-v  >:     r:  j:.-.  ir.--i::.-.  r-'-'fi^y  liquid,  frefziuj:  at  — :5!.».9-  r.it' 
J  .;'  ;  r  ■  .•  :,">''  « '.     1-  >  v..latii^r  at  all  tt-mjni-ratui^s.  t«»  :i  iTvat'T-- 
i •*•.'.•.     J-  ';.—'.r.r:-  r-a'iiiy  in  hot  ooncentratetl  ^lllplllI^i(.' si-ii *:=: 

l>hysiolo;(ical  Effects.— M^-tallic  iiKreur\-.  when  taken  in  sindehr: 
#!'».'.  i  .  .1-  ;j  rjl".  'j'lir*-  ljannl'->s.  Cases  aiv  on  rt^Minl  wlit-re a> nii/- 
?i  ■  !.'. 'I  |#oijii#i-.  }i:iv<-  }i*'«-n  a'hniiiistered,  either  at  on^e  or  in  tLv  eciiv 
i,\  oil'-  '»f  t-.vo  «|jjy.-.,  jiud  no  toxi'*  symptoms  have  residted.  Ou  tlir  f*>' 
1 1 ;  1 1 1  <  1 .  I  n  o  n « •  or  1  wo  r  -f  J  sr-s  wl  u*ro  larj^^e  doses  were  taken,  t*  n«  >uffh  <A  *^- 
iiK-i.il  li;i-  lii«ri  alisorlM-d  to  produce  sli<^ht  but  distiuet  marks  of  {-i 

WImm  jMlriiinistrrcd  in  niinnto  doses  for  a  considerable  leuirth  of  tit- 
llii-  iti'Mi'uiy  Im«*<him's  a]»sorb(Ml  into  tlie  system,  and  then  pn)dni>«i^? 
rlim:irliri  ;ii«'  riVrris.  Tills  js  ('(jUjUly  the  case  when  given  bvthefto- 
\\v\\  Ml-  thniiM^rJi  the  skin,  or  win'n  inlmled  as  a  vapor. 

Winn  ihr  d*»srs  an*  vrry  niinnte  mercury  seems  to  act  asatonif  ^ 
till'  IiIoihI.  and  thus  to  the  pMicral  system.     In  somevrhat  larger qntfS' 
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ies  it  acts  as  a  mild  purgative  by  stimulating  the  flow  of  bile  from  the 
iver,  and  is  mu(*li  used,  along  with  calomel,  for  this  purpose.  Besides 
iiis  it  has  a  well-known  specific  effect  in  the  early  stages  of  s}^>hilis, 
counteracting  both  the  specific  lesions  and  also  the  general  depressing 
jffeet,  anaemia,  weakness,  and  the  like,  of  the  disease. 

Poisonous  Effects. — [a)  Mouth  Symptoms, — Tlie  first  signs  that  the 
.Irag  has  been  pushed  to  its  limit  as  a  medicine  consist  of  a  slight  red- 
aess  about  the  gums,  a  smell  to  the  breath,  and  a  slight  gray  deposit  at 
che  base  of  one  or  more  teeth.  The  teeth  feel  long,  and  are  tender  when 
tapped  or  struck,  and  there  is  a  slight  excess  of  saliva. 

If  the  mercury  is  pushed  still  f  mother  true  poisonous  symptoms  set  in. 
_The  gums  and  tongue  are  swollen  and  sore,  and  bleed  very  fn  tly.  The 
teeth  get  loose,  the  saliva  is  enormously  increased  in  quantity  and  be- 
oomes  thick  ancf  ropy,  and  the  breath  is  excessively  offensive.  The  sali- 
vary  glands  become  inflamed,  and  the  soft  parts  of  the  jaw  may  even 
become  ulcerated,  and  bleed  more  or  less  constantly.  In  some  cases 
there  is  a  necrosis  of  the  jaw  itself ;  and  in  all  cases  the  general  discom- 
fort, sleeplessness,  loss  of  blood,  and  bad  condition  of  the  tissues  produce 
-  great  weakness  and  emaciatiou,  and  sometimes  may  even  cause  death. 

(6)  General  Symptoms, — These  lai*ge  doses  of  mercury  always  impair 
the  general  health  and  nutrition  of  the  body.  The  patient  becomes 
anaemic,  loses  appetite,  becomes  emaciated  and  weak,  and  often  develops 
ulcers,  bed-sores,  and  the  like  upon  various  parts  of  the  body.  This  has 
been  called  mercurial  cachexia.  The  kidneys,  also,  are  apt  to  become  in- 
flamed, although  not  as  severely  as  in  acute  poisoning. 

(c)  Nenvus  Symptoms, — Very  important  effects  are  produced  upon  the 
nervous  system,  especially  when  the  mercury  has  been  absorbed  slowly 
through  the  lungs.  Cases  of  this  are  very  common  in  persons  working 
in  mercurj'  mines,  in  the  manufacture  of  barometers  and  thermometers, 
in  plating  l(H)kiiig-glass,  in  furriers  and  hatters  working  in  fur  preserved 
by  mercurial  solutions,  and  others.  These  nervous  symptoms  sometimes 
occur  without  salivation,  and  occasionally  after  all  exposure  to  the  poison 
has  ceased. 

The  most  common  and  characteristic  symptom  is  the  mercurial 
tremor,  which  usually  comes  on  slowly  and  gradually,  although  occasion- 
ally it  may  appear  all  at  once,  as  after  a  fit  of  rage.  It  at  first  affects  the 
face  and  tongue,  though  but  slightly.  Then  it  attacks  the  arms,  espe- 
cially the  forearms,  and  finally  the  legs.  At  first  it  is  only  occasional, 
coming  on  most  markedly  after  exertion,  or  when  excited  for  any  cause. 
The  patient  is  not  quite  sure  of  his  hands.  They  move  by  jerks,  and 
not  slowly  and  steadily.  Wlien  he  tries  to  drink  he  spills  the  water  and 
is  apt  to  miss  his  mouth,  while  after  he  has  once  taken  hold  of  anything 
it  is  hard  to  let  it  go. 

Then  his  legs  fail  to  serve  him  well ;  it  is  hard  to  walk  without  assist- 
ance, and  his  Umbs  tremble  and  move  without  his  control.  His  tongue 
is  tremulous  and  his  speech  is  jerky,  hard  to  articulate  and  hard  to 
understand.  Wlien  once  excited  the  tremor  is  hard  to  stop,  and  finally 
may  continue  all  the  time,  only  lessening,  though  not  stopping  entirely, 
during  sleep.  The  muscles  become  weak,  although  not  losing  their 
power  of  reacting  with  electricity.  These  motor  disturbances  may  in- 
crease to  partial  paralysis. 

Along  with  this,  or  sometimes  before  it,  there  are  some  psychical 
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symptoms,  i.e.,  the  patients  become  irritaUe  and  sleeples&.  anil  iii  h 
hard  to  fix  their  attention  on  am-tliing:.  They  may  ev«?n  Jtvrl<.|. *rj:> 
toms  of  mental  disorder:  sometimes  thev  liave  halllM•iTlati"n^. ■* -v-a 
outbn»aks,  as  in  mild  forms  of  inaniii  j  other  eases  bt-come  exrr^iLT.' 
stupid,  almost  idiotic. 

The  sensation,  also,  is  almost  al'ways  more  or  less  distiirii^nl  Sit- 
times  tliere  is  a  tickling  feeling  on  the  limbs,  even  marktil  OHuralgia. 
At  other  times  there  is  more  or  less  anaesthesia,  sometimt-s  uvt-r  kil  tir 
body,  but  j^renerally  in  i)atches. 

The  eves  are  vcrv  commonlv  affected,  and  there  is  c»ecasioiiaDv  nmr- 
or  less  deafness,  and  even  aphasia.  Sonietimes  the  distiirl«iiii-t>  ar. 
confined  to  some  pai^t  of  the  body,  one  tinn,  or  a  foot,  for  iDstjin«>f,  5ft- 
cially  exposed  to  the  metaL    This,  however,  is  rare. 

Cases  of  Chronic  Mercurial  Poisoning^. — ^A  remarlkable  and  itri 
quoted  instance  of  this  chronic  poisoning*  on  a  large  S4;ale  is  that  of  lia 
British  man-of-war,  the  Thmwi^;/*,  which,  off  Cadiz  ui  1810,  stownim'>? 
hold  one  hundred  and  thirty  tons  of  quicksilver  saved  from  a  wrv^i 
The  packages  broke,  and,  as  the  weather  was  hot,  the  ship  was  pmneatfti 
with  the  vapor  of  mercury'.  In  three  weeks  over  two  hundred  m<rn  Tri» 
ill  with  salivation,  ulceration  of  the  mouth,  diarrhoea,  and  jiartial  \^ 
ysis.  Two  men  died  of  gangrene  of  tlie  jaw  and  month,  and  tb- 
othei-s  of  consumption,  although  they  had  not  jire^iously  l)t^ii  fufffliK 
from  that  disease  j  wliile  others  lost  teeth  and  pieces  of  the  jaw.  or.«:uffrr^ 
from  more  or  less  chronic  nervous  symptoms.  Almost  all  the  i?ttrk  « 
the  vess(*l  died,  eats,  mice,  a  dog,  and  even  a  canary  bird. 

An  interesting  account  is  given  by  Dr.  Adler  {Med,  Xetrs.  1891,vul.liL 
p.  186)  of  five  ciuses  of  chi'omc  poisoning'  among  w<»rknien  in  a  u-* 
factor}'.  One  of  these,  a  man  of  forty-five  years,  hatl  worked  fi.»rnDr 
years  in  the  factory  and  had  been  sick  for  over  a  year.  He  first  n'«Tnv: 
tlie  usual  signs  of  salivation,  which,  however,  did  not  iKH^ome  ven*^-^ 
Then  his  hands  became  trennUous  and  unsteady,  so  that  lieo>iLdfi^ 
read  his  newspaper.  His  eyes,  too,  beg^an  to  trouble  him :  VJack  ?j-*? 
would  (hince  before  him,  and  they  woiUd  keep  twitching.  Hissrait** 
next  afflicted;  lie  was  unsteady  (m  his  feet  and  staggerwl  astb*!!!^!^ 
toxicated.  Then  liis  ai)i)etite  failed;  he  lost  his  sexual  j>ower:  bel^JE; 
(jinaciated,  losing  twenty-five  pounds  or  so  in  six  months,  and  h  I* 
occasional  vertigo.     Tliere  was  a  blue  hue  on  his  grnnis. 

Another  of  tliese  patients  was  a  boy  of  fourteen  years,  who  L*llr^ 
in  the  shop  one  year  and  had  not  been,  affected  until  ab4»ut  f«»uriut'3!fc 
before.  lie  then  b(?gan  to  lose  his  memory  and  to  suffer  from  heada^ 
his  bri'ath  was  affected,  and  he  had  symptoms  of  salivation.  I«al*.«i* 
monthV  time*  he  found  it  hard  to  walk ;  his  feet  felt  hea\y,  like  lump^ 
li^ad.  II (*  then  found  it  hard  to  pick  up  things  from  thegroiini'* 
slow  to  drop  a  pencil  when  he  held  it,  and  so  on.  ^VTien  he  came  raw^ 
treatment  there  was  a  marked  tremor,  and  mueJi  ataxia,  especially  in  1» 
anns  and  shoulders. 

In  another  case  (Dr.  Thiroloix,  Gaz,des  ETop.^  1891,  vol.  Ixiv..  p.  ti' 
similar  sjnnptoms  were  produced,  in  an  attendant  in  a  8hooting-g«^'^ 
by  the  fumes  of  the  fulminate  of  mercury  used  in  the  cartridges.  iW 
ai*e  believed,  also,  to  have  been  caused  (Dr.  Buckley,  Jour.  X  F.  J* 
Ass'n.,  1884,  vol.  i.,  j).  127)  by  the  use  of  rubber  teeth-plates  colored «iii 
cinnabar. 
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Nerve  Lesions. — Some  authors  claim  that  the  above  nervous  sjTup- 
toms  are  due  to  the  action  of  mercury  upon  the  brain  and  cord.  On  the 
other  hand,  Letulle  [Archiv.  de  Phys^ioL,  1887,  pp.  301,  437)  has  observed 
degenerations  of  the  sheaths  of  the  peripheral  nerves,  although  he  claims 
that  the  axis  cylindei's  remain  intact.  This  woidd  correspond  with  the 
action  of  other  poisons,  alcohol,  arsenic,  and  lead,  and  would  show  that 
the  effects  are  due  to  a  progressive  peripheral  neuritis. 

Mercurial  Hysteria. — It  is  only  proper  to  say,  in  this  connection, 
that  prominent  neurologists  of  tlie  Paris  school  claim  that  in  many  cases 
the  nervous  symptoms  of  chronic  mercury,  and  also  of  lead,  poisoning, 
are  exaggerations  of  previously  existing  liysteria,  and  that,  ha\4ng  pro- 
duced no  true  ner\'e  lesions,  they  may  be  cured  by  suggestion.  Tliey 
give  instances  not  only  of  tremor,  but  also  of  mercurial  hemiplegia, 
emiannpsthesia,  amblyopia,  and  even  of  apoplexj^,  which,  they  state,  are 
of  an  hysterical  character,  and,  while  not  producing  death,  are  often  very 
hard  to  cure  by  ordinary  treatment.  They  carefully  distinguish  these 
from  other  cases  of  severe  nervous  disease,  which  rapidly  leads  to  paral- 
ysis and  death,  and  which  results  from  exposiu*e,  as  in  the  mercury  mines, 
to  large  amounts  of  mercury  vapor. 

A  curious  case  of  this  sort  is  given,  in  great  detail,  by  Dr.  Letulle 
{Frmice  Med.,  1888,  part  ii.,  pp.  1578,  1589),  of  a  workman  who  was  ex- 
posed to  mercury  fumes  for  ten  years,  and  at  last  came  down  with  mod- 
erately severe  palsy  in  his  arms.  He  returned  to  his  work  partially  cured, 
after  a  six- weeks  treatment  at  the  hospital  with  the  ordiiiar\'  remedies, 
and  kept  on  for  five  years  more  without  much  trouble.  Finally,  while 
at  work,  he  was  seized  with  violent  tremors  of  all  four  extremities,  fell 
down,  found  that  he  coidd  not  raise  himself,  and  was  carried  out  and 
driven  to  the  hospital. 

He  presented  verj'^  marked  features  of  mercurial  palsy,  violent  tremors 
in  both  arms  and  legs,  ancestliesia  in  part  of  his  arm,  teeth  blackened  and 
striated  (a  symptom  noted  by  many  French  authors),  left  eye  somewhat 
affected.  He  was  unable  to  walk  without  the  greatest  effort,  and  after 
«uch  exertion  his  whole  body  was  set  trembling.  But  he  was  cured  of 
all  his  nervous  symptoms  in  four  days,  on  the  application  by  Dr.  Letulle, 
with  a  certain  amount  of  formality,  of  a  tight  rublx^r  bandage  round  one 
arm,  followed  on  the  next  day  and  the  day  Jifter  by  the  placing  of  a 
magnet  up(m  his  shoulder,  and  again  on  his  thigh. 

Besides  the  above  reference,  the  reader  is  directed  to  another  paper 
by  Dr.  Letidle  (Soc.  Med.  des  Hop.,  1887,  vol.  iv.,  p.  370),  where  numerous 
examples  are  given  and  references  are  made  to  papers  by  Charcot,  Jean, 
and  others,  on  the  same  subject. 

Treatment. — In  other  countries  chronic  mercury'  poisoning  is  treated 
by  less  striking  methods.  In  the  first  place,  the  patient  must  be  pre- 
vented from  absorbing  more  of  the  poison.  The  mouth  symptoms,  sali- 
vation and  the  like,  are  controlled  by  washes  of  potassic  clUorate,  and 
by  small  doses  of  the  same  salt  taken  internally.  The  nervous  symptoms 
sre,  as  a  rule,  much  improved  and  in  many  (jases  cured  by  galvanic  elec- 
tricity, while  the  mercuiy  in  the  system  is  removed  by  small  doses,  from 
two  to  three  grains,  of  potassium  iodide.  This  salt,  in  some  obscure  way, 
«eems  to  dissolve  out  the  mercur}'  and  eliminate  it  through  the  kidneys ; 
but^  if  done  too  rapidly,  it  may,  by  throwing  large  quantities  of  poison 
into  the  blood,  aggravate  tlie  symptoms. 
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Elimination  of  Mercury. — This  is  done  principally  hv  th^  1 
and  also  largely  through  the  large  intestine  and  the  saliva.  Mt-n 
been  found,  however,  in  the  sweat,  milk,  bile,  and,  in  fart,  uil  \\ 
tions  of  the  bodv.  It  has  been  found  in  the  urine  hnlf  aiilii-ii 
hj-podennie  injection,  and  two  hoiUTS  after  a  dose  of  men-iirir 
taken  throngli  the  month. 

Experiments  on  animals  tend  to  show  that  when  a  sinpl-  i.l 
mereniy  salt  has  been  administered,  it  will  be  eliminated  t'nun 
in  a  few  days.     When,  however,  a  patient  has  l>een  a})s<»rbiiii: 
for  some  time,  it  may  remain  in  the  system  for  months  if  not  h 

Calomel — Mercurous  Ch loricle — Hg 2  Cl^ . 

This  is  formed  by  subliming  mei-curous  sulphate  with  cdid 
It  oceurs  in  commerce  as  a  heavy  white  powder,  insoluble  in  m 
It  is  largely  used  in  medicine,  generally  in  small  but  (iceasiouall; 
doses,  as  a  purgative  and  liver  tonic,  and  aL$o  as  a  diuretit*. 

As  a  rule  it  is  too  insoluble  to  produce  any  severe  effects,  a 
of  an  ounce  and  moi*e  act  no  more  powerfully  than  those  fif  a  k- 
Occasionallv,  however,  whether  from  some  idios\nicnisv  in  xhf 
some  impurity  in  tlie  medicine,  or  some  ehaiip^e  in  its  composirk 
inside  the  body,  quite  small  amounts  of  calomel,  five  or  six  ]U 
some  cases,  have  produced  marked  salivation  and  even  dfath. 

Corrosive  SuhNniate — Mercuric  Chloride — Bichloride  of  Mercurtf- 

This  is  the  most  powerful  and  most  important  of  the  oorm> 
of  mercury,  among  which  are  included  other  mercuric  coniixu 
nitrate,  sulphate,  and  the  like,  and  also  "  turpeth-niineral "  aiit 
precipitate."  These  compounds,  when  taken  in  small  df»ses  for.«M» 
will  set  up  the  constitutional  effects  of  mercury  (le.S4*ribed  alnn 
w^hen  administ^^red  in  any  quantity,  they  have  an  irritant  ami  r 
rosive  a(*tion  l)oth  ui)on  the  nmcous  membranes  witli  whii-li  tL 
in  c<mtact,  and  also  ujM>n  the  organs  thnmgh  which  they  an*  ex* 

CoiTosive  sublimate  occurs  in  commence  as  a  wliitecrystalli 
or  i)ow<ler,  with  a  j)eculiar  metallic  taste,  and  soluble  in  sixteen 
cold,  and  three  i)arts  of  boiling,  water.  It  can  readily  lie  distil 
from  other  salts,  by  fonning  a  brilliant  scarlet  l)recipitato  with  jh 
iodide ;  and  even  minute  quantities  can  be  identified  hy  ln'aTiuir 
a  small  reduction-tube  and  moistening  the  white  sublimate  witi 
iodide. 

Symptoms,  when  taken  Internally. — ^When  swallowed  in  ai 
tity  the  patient  notices  at  once  the  characteristic  taste,  and  a  s»^iis< 
striction  about  the  throat.  The  throat  and  mouth  Ijt^comc  v»  n  : 
l)ainful,  and  the  mucous  membranes  look  white  and  shrivfh-d. 
soon  followed  ])v  j>ain  in  the  stomach,  and  then  by  nausea  an* 
vomiting,  the  vomited  matt<T  lacing  frequently  stained  with  bhxn: 
is  sevens  i)urgiTig,  often  of  l>loody  material,  and  the  abdomen 
painful  to  the  tou<*h.  Sometimes  there  is  profuse  hemorrhage  1 
bowels,  or,  occasionally,  from  the  stomach. 

Along  with  these  symptoms  come  those  of  marked  collapse^ 
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rapid  pulse,  cold  sweat,  difficult  breathing,  f  aintness,  stupor,  and  the  like. 
There  are  often  eranips  in  the  extremities,  thirst  is  intense,  and  the  urine 
is  scanty  or  even  suppressed. 

Time  of  Death. — Death  may  come  on  very  rapidly  from  suffocation, 
owing  to  corrosion  of  the  trachea  and  oedema  of  the  glottis.    As  a  rule, 
it  results  from  collapse,  in  a  state  of  coma,  or  preceded  sometimes  by 
-   convulsions,  in  the  (course  of  from  one  to  three  days.    After  this  time  the 
.    symptoms  are  more  like  those  of  dysentery,  i.e.,  frequent  bloody  stools 
,  containing  often  shreds  of  bloody  mu(uis,  and  accompanied  with  much 
straining.     The  kidneys  are  much  affected,  while  the  case  is  apt  to  be 
complicated  with  salivation,  and  even  by  the  nervous  symptoms  due  to 
mercuiy. 
i  The  shortest  period  of  death  in  the  case  of  an  adult  is  given  by  Tay- 

lor as  half  an  hour.  He  also  quotes  another  case  of  death  in  tliree  and  a 
half  hours.     Protracted  cases  of  six,  eight,  and  ten  days,  or  even  of  some 

•  weeks,  are  not  rare. 

Fatal  Dose. — Not  a  few  cases  have  been  reported  where  adults  have 
.  died  fn>m  doses  varying  from  five  to  ten  grains,  and  Taylor  states  that, 
:  under  favorable  circumstances,  death  might  result  from  doses  of  from 

three  to  five  grains. 

On  the  other  hand,  with  proper  treatment,  patients  have  recovered 
:  from  much  larger  doses.  For  instance.  Dr.  Lodge  (Brit.  Med.  Jour.,  1888, 
.:  part  ii.,  p.  720)  tells  of  a  man  who  ran  into  his  office  ten  minutes  after 
.•  drinking  a  solution  of  one  hundred  grains  of  bichloride.    He  had  already 

drunk  a  pint  of  milk,  and  the  doctor,  after  washing  out  his  stomach  with 

warm  water  and  an  emetic,  and  giving  egg  albimien,  had  him  put  to  bed 
^  in  liot  blankets.     He  suffered  from  a  slight  collapse,  and  next  day  from 

dysenteric  symptoms,  but  was  all  well  in  a  fortnight. 
'  Treatment. — Mercury  forms  insoluble  compounds  with  albuminous 
"•  bodies,  and  hence  the  best  antidotes  are  milk  and  white  of  eggs.  The 
'*■'  atomach,  of  course,  must  be  well  washed  out,  and  the  symptoms,  as  they 
'occur,  treated  with  soothing  drinks,  moiphine,  and  stimidants.  It  not 
infrequently  happens  that  the  symptoms  improve  for  a  while  only  to  re- 
^tarn  with  greater  violence. 

Post-mortem  Appearances. — These  show  evidences  of  inflammation 

•^^f  the  digestive  tract,  althougli  not  always  of  the  same  part.     Usually 

cdgiis  of  softening,  congestion,  and  even  corrosion  of  the  mucous  mem- 

lk>ranes  are  found  in  the  mouth,  throat,  and  stomach,  and  in  the  few  cases 

'  "where  these  are  fcmnd  nearly  normal,  the  intestuies,  and  especially  the 

*  large  intestine,  are  much  involved.  After  a  few  days  the  kidneys  become 
iarge  and  much  congested,  and  the  bladder  is  usually  contnicted  and 

i-almost  or  quite  empty.     The  liver  is  not  affected  as  much  as  by  some 

Dther  poisons. 
«'-  Other  Irritant  Mercurial  Compounds. — Similar  effects  have  been 
.1  produced  by  somewhat  larger  doses  of  other  salts  of  mercury,  as,  for  in- 
r^itance,  menniric  nitrate,  white  precipitate,  and  turi)eth-mineral. 
T^  Mercuric  nitrate  has  poisonous  quahties,  whether  taken  internally  or 
"»rv-*xtemally,  but  little  inferior  to  those  of  corrosive  sublimate.  It  has,  in- 
^-;ieed.  been  used  as  a  means  of  attempted  poisoning. 

rf       The  white  precipitate,  mercury-ammonium  chloride,  NHaHgCl,  is 

«r>argely  used  as  an  ointment,  and  a,s  sucli  is  a  mild  and  easy  fonn  of  ad- 

ninistering  mercury.     Internally,  however,  it  acts  as  an  uritunt,  as,  for 
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biHMi  tlie  cause  of  many  a(»eideiits,  esp(M»ially  when  •riwu  to 
(Ireii  as  an  i»nieti(».  Cases  have  been  ri»poi'U.*ci  {Mtif.  aitd  Sur 
vol.  1.,  p.  93)  wliere  one  dose  of  tLive  ^'aiiis  caiis^nl  Sfveiv  inr 
tonis,  and  two  similar  doses  produced  death.  Death  in  an  m 
caused  by  forty  frniins. 

External  Poisonins:  by  Mercuric  Chloride. — It  hsbi  lon^ 
and  (juoted  in  the  t^^^xt-books  that  stroiifi:  scdutioiis  or  inixtur 
and  the  like,  of  eon*osive  sublimate  iniglit  c;aiise  s^^vere  ilhi 
death,  if  freely  rubbe<l  into  a  raw  surface.  The  syin])t(>ms. 
cases  nuieh  resembled  those  when  the  poisi»u  was  swalluwK 

Of  late  years,  however,  the  bichloride  has  }>eeii  used  vt 
an  antiseptic  dirssin|^,  in  solutions  coiitaiuiii|^  from  one  to 
ten  thousand ;  and,  much  to  tlie  suqwise  of  the  operators 
found  that  even  such  extrtMuely  diluted  solutions  ai-e  liable 
ous  and  fatal  illnesses,  unless  used  witli  considerable  care. 

The  most  marked  symptoms  are  *in  ol>stinate  diarrhcpfl 
yieldinjr  to  treatment,  and  in  severe  cases  folIowe<l  by  dyi 
severe  straining,  jKissing  of  blood  and  blocniy  nnieus,  and 
by  death.  Ah  nig  with  these  are  usually  some  sii^ns  of  sii 
other  mouth  s\nnptoms,  and  also,  to  a  marked  dep^nn*,  of  infl 
the  ki<ln(»vs.  On  post-mortem  examination  theiv  is  found 
intestine  a  pecidiar  diphtheritic  inflammation,  and  the  kidu» 
cong<\ste<l. 

These  causes  were  early  recognized  in  this  coniitrj^  by  ] 
who  (Mctl  Rec,  18Sr>.  vol.  xxvii.,  p.  290)  mive  statistics  of  eh 
su<jh  j)oisoning  which  had  occurred  in  the  previous  eiphtet 
the  New  York  Hospital.     Seven  of  thi.»se  ciises  were  fatal. 
ing  is  also  (piite  common  in  obstetrical  cases,  wherever  bic! 
tions  are  used  to  wash  out  the  uterus,  and  in  OfwMn'fal 
(1SS(;,  vol.  xxviii.,  p.  2S1,  and  1>^88,  vol.  xxx.,  p.  3ir>)  aiv  to 
tails  of  numerous  cases,  and  also  some  interesting"  dis<*usj 
subject. 

It  is  gencTally  agi-eed,  at  present,  that  when  bichloride  ir 
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composed  of  small,  spherical,  bright  globules.  If  the  quantity  of  mer- 
cury is  very  small  it  is  best  to  do  this  sublimation  in  a  little  subliming 
cell,  and  to  condense  the  metal  upon  a  flat  cover-glass,  when  it  can  be 
more  easily  studied  under  the  microscope. 

If  a  cr}'stal  of  iodine  be  placed  in  the  reduction-tube  or  the  subliming- 
cell  after  the  sublimate  has  formed,  the  latter  wiU  slowly  turn  yellow,  and 
then  scarlet,  from  the  formation  of  merciuic  iodide. 

(b)  Reimch's  Test — If  the  metal  is  in  solution,  it  is  most  easily  ex- 
tracted by  adding  hydrocliloric  acid  to  it  and  boiling  it  with  a  strip  of 
bright  copper.  The  gi*ay  deposit  thus  formed  must  be  washed,  dried, 
and  heated  in  a  small  reduction-tube,  and  the  sublimate  of  metallic  mer- 
cury recognized,  as  before,  by  consisting  of  globules  and  turning  red 
with  iodine. 

By  careful  manipulation  Wonnley  has  recognized,  in  this  way,  the 
presence  of  1-500,000  of  a  grain  of  corrosive  sublimate. 

(c)  Gold  Test. — This  test  may  be  modified  by  using  a  strip  of  gold  in- 
stead of  copper.  This  will  form  an  amalgam  with  the  mercury',  and  the 
amount  of  the  latter  may  be  easily  obtained  by  drying  and  weighing  the 
amalgam,  and  then,  after  driving  off  the  mercury  by  heat,  weigliing  the 
gold. 

(d)  Sulphureted  Hydrogen, — This  gas  will  give  a  deposit  of  mercuric 
sulphide,  a  black  powder,  insoluble  in  caustic  alkalies,  alkaline  sulphides, 
and  hot  or  cold  nitric  or  hydi'ochloric  acids.  It  dissolves  readily  in 
aqua  regia,  with  separation  of  the  sulphur  as  a  yeUow,  sticky  mass. 

This  sulphide,  dried  at  110°  C,  and  weighed  in  a  filter  of  known 
weight,  is  a  convenient  form  for  determining  the  quantity  of  mercury. 

Tests  for  Mercuric  Chloride — If  it  is  desired  to  test  for  corrosive 
subUmate  it  is  best  to  boil  the  suspected  substance  well  with  water,  and 
strain  and  filter  it ;  and  then  to  shake  the  filtrate  with  ether,  in  which 
the  bichloride  is  soluble,  and  the  common  alkaline  chlorides  are  not.  The 
ether  can  then  be  allowed  to  evaporate,  and  the  chlorine  in  the  residue 
determined  with  argentic  nitrate.  It  is  possible,  also,  to  recognize  the 
crystals  of  the  bichloride  under  the  microscope. 

Separation  from  the  Tissues. — This  is  best  done,  as  in  the  case  of 
the  other  metals,  by  disintegrating  the  tissues  with  hydrochloric  acid  and 
chlorate  of  potash,  and  precipitating  the  metal  as  sulphide.  This  can  be 
tested,  as  before,  for  mercurj',  or  may  be  dissolved  in  aqua  regia,  evapo- 
rated to  dryness,  taken  up  with  water  and  hydrochloric  acid,  and  repre- 
cipitated  with  sulphureted  hydrogen  and  weighed. 

It  should  be  remembered  in  this  connection,  that  mercury',  in  acute 
cases,  leaves  the  body  quite  rapidly  by  means  of  the  kidneys,  liver,  mouth, 
and  intestines,  and,  according  to  some  of  the  best  authorities,  may  be 
absent  from  the  body  in  the  course  of  four  or  five  days.  It  would  prob- 
ably be  found  in  the  liver  and  kidneys  after  it  had  disappeared  from  the 
stomach  and  even  the  intestines. 

Nor,  on  the  other  hand,  should  the  presence  of  mercury  in  a  body  be 
considered  of  much  importance  unless  strong  evidence  covdd  be  obtained 
that  the  metal  had  not  been  administered  as  a  drug  for,  at  any  rate, 
several  days,  if  not  several  weeks  or  months,  before.  It  is  not  uncommon 
to  find  mercury  present  in  cadavers,  and  it  is  not  knoT\Ti  how  long  after 
a  prolonged  course  of  mercurj'  traces  of  it  may  still  remain  in  the  system. 
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K.      COPPEK,    CC. 

The  above  element,  in  a  moiv  or  less  ptire 
first  metal  ever  made  use  of  by  intiii. 

Occurrence. — It  ot-curs,  fiiiiiit;t illicit  iu  lar^ 
usually  extrnctt'd  tvnm  its  oivs,  eai-l>oiiatt'S  and  • 
iin»re  or  Ittw  impure  (Siilpliidi's,  of  copiJirr.  In  s 
widely  distributed  iu  tlie  luiiici-al  kiujnloiti,  Ijt'iii 
als,  r(ick»,  and  noHs,  and  also  iu  uiuuy  iiiitiii*nl  w; 
into  plants,  and  lio^  been  fmiud,  s<oiiietiiii(.-8  ii 
in  rertain  sjieeial  varieties  of  flow«;i-«  gn-nw-ii  <j 
and  iu  uiiuiite  traei^s,  in  most  wminuui  vcgptnbl 

It  lias  been  <)ften  found  in  wliwit.  Imi-loy,  ( 
and  also  iu  roots  like  tumiiw,  nmiijirolK.  and  tl 
Iwives  and  stems  »t  tliese  and  many  other  pi 
nized,  too,  in  drups,  sueh  us  tiuinine,  imd  in  quiti 
in  the  inferior  pi'ades  of  cluH^obite  and  cneoa. 
auiumls,  tind  besides  beiiip  eoiistaiitly  i«*«'scnt  i 
mnis,  it  is  frequently,  if  not  always,  pit-soiit  in 
oniinaiy  foml  animiils  and  of  man.  Ttt^^Kir  tel 
mutton  eliop  bonplit  at  random  at  a  biitelu'i-'s  sli< 
and  others  have  funud  it,  trenerally  in  iveigrhable 
of  a  pTiin  or  so),  in  the  livers,  as  w-fll  us  tlie  i 
corpses  wliicli  they  examined. 

Properties. — C'opper  is  a  reddish,  heavy  m 
tem|)eraturc,  soft,  malleable,  and  diietile.  It  Ii 
some  (mIoi".  In  moist  aii-  it  slowly  tarnishi'.-i, 
oxide.  It  dissolves  in  liot  sulphuric  aeid,  tint 
Viltie  vitriol,  and  sulphurous  oxide.  It  is  easily  s 
althouifli  nioi'e  slowly,  in  hydroelUorjo  acid  ani 
air  Ik'  i)re8ent. 

Toxicology — Fnini  the  earliest  aprea  metalli 
for  makinfj  pots  and  kettles  in  whieh  artielcs  i 
pared.  Uoiui-r.  for  iiistanee,  deseiibes  the  great 
prizi's  to  llie  (Jrt-eian  henx-s  in  their  jrames.  Ai 
not  only,  in  Exodus,  deseriptions  of  tlie  sa<rred  •• 
pots,  and  the  shovels,  and  tlie  busiiis,  and  the  f 
pans"  iH'iufr  nindi'  of  •'  brass,"  but  also,  in  the  Bimi] 
arc  yiven  about  meat  "sodden  in  vessels  of  bnis; 

Nor  was  any  objection  made  either  then, 
Koiiiiius,  or  throuirh  the  litnjLT  middle  ages,  to  n\ 
of  thi'  iiii'liil  thus  used  until  rlie  eighteenth  een 
Seliuize  published  a  liook  about  it.  His  arjiriin 
n-fiiti'd  by  Dr.  KIKt,  a  very  prominent  i)hysi<-ian. 
but  soon  afterwanl  wei-e  reiM'!ile<l,  with  embelliiihii 
tin-  lialf-eiiizy,  epitistieal  ••  philosopher  of  reason, 
of  fiLsbiou  in  Kniuce  at  the  lime.  Tliaiiks  to  hin 
ing-uteiisils  was  minli-  for  the  n>yal  family,  and  th 
by  ui.-iuy  promiiieni  mcriibiTs  of  the  eourt. 

In  Fnshuul  Ihr  fiisljion  of  obji-etiiig  to  eoppe 
from  1774.  wlicii  Dr.  Fairouer.  a  well-known  phvi 
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on  the  subject  in  London.  Ever  since  the  beginning  of  the  century  copper 
has  been  under  a  ban.  Almost  all  the  prominent  authorities  on  the  sub- 
ject of  poisons,  from  Orflla  and  Tardieu  to  Taylor  and  Wormley,  in  every 
country,  have  accepted  the  statements  of  Rousseau,  Falconer,  and  the  rest 
as  true,  and  have  added  fiu'ther  evidence.  In  some  countries  legislation 
has  been  invoked  occasionally  against  the  use  of  copper  saucepans  and 
the  like  without  tinning,  and  frequently  against  the  preparation  and  sale 
of  vegetables,  and  other  aiticles  of  food,  containing  perceptible  traces  of 
the  metal. 

This  last  matter  has  proved  extremely  serious  in  Prance,  where  enor- 
mous quantities  of  small  vegetables  ai*e  put  up  in  cans  and  glass,  and 
where  for  a  long  time  the  manufacturers  have  been  accustomed  to  obtain 
the  flue  green  color,  resembling  the  natural  apj)earance,  by  the  use  of 
small  amounts  of  copper.  Accordingly  the  subject  has  been  thoroughlv 
investigated  of  late  years,  and  proof  has  been  presented,  both  by  French 
and  Belgian  scientific  men,  that  the  toxic  effects  of  copper  have  been 
enormously  exaggerated,  and  that  neither  copper  itself  nor  its  com- 
pounds are  to  be  considered  as  poisonous,  except  when  in  very  large 
doses. 

Among  the  most  interesting  papers  on  this  subject  are  those  by  Dr. 
Oalippe  {Ann,  (VHyg.,  1878,  vol.  1.,  p.  426 ;  Compt.  Rmd.  Soc,  de  Biol,^ 
1884,  p.  718)  and  by  Professor  du  Moulin,  in  the  discussions  on  the 
poisonous  properties  of  copper  {Bull,  Acad,  de  Med.  Behjique,  1885, 
vol.  xix.,  pp.  753,  813,  859).  Dr.  Galippe  made  experiments,  first  on  him- 
self and  later  on  his  family  and  friends,  for  fourteen  months,  using  in  his 
kitch<'n  nothing  but  copper  utensils.  He  not  only  prepared  fish  and 
other  salty  food,  and  even  acid  foods  like  sauerkraut,  in  copper  sauce- 
pans, but  let  them  cool  in  them,  exposed  to  the  air,  and  partook  of  the 
results.  In  one  case  he  prepared  a  sort  of  custard,  made  of  sour  milk 
and  eggs,  after  a  recipe  fiirnished  by  an  American  doctor  who  reported 
a  case  of  poisoning  from  it,  and  ate  that. 

In  no  single  instance  did  he  or  any  member  of  his  family  suffer  any 
effects,  although,  as  in  the  last-mentioned  experiment,  the  food  often 
looked  and  tiusted  strongly  of  copper.  Indeed,  he  states  that  the  taste 
of  copper  would  make  the  food  extremely  unpalatable  long  before  it 
-would  give  symptoms  of  even  nausea. 

Dr.  du  Moidin  thoroughly  corroborates  Dr.  Galippe,  ha\dng  made 
exi)eriments  not  only  on  himself  and  family,  but  also  upon  dogs  and  rab- 
bits. Indeed,  from  these  last  experiments  he  states  that  it  was  imj)OSsi- 
ble  to  kill  dogs  even  ^rith  veiy  large  doses  of  copper  salts,  and  that  he 
doubts  if  copper  or  its  salts  can,  under  any  circumstances,  be  considered 
as  a  poison. 

A  still  more  interesting  view  of  the  subject  is  given  {Jour.  d'Hyg,, 
1879,  vol.  iv.,  p]).  160,  170)  by  Dr.  Hoides,  who  studied  thoroughly  the 
conditions  of  life  in  a  whole  \411age  full  of  copper-workers.  The  latter, 
descendants  of  English  marauders,  hav(^  for  nearly  five  hundred  years 
"been  engaged,  from  father  to  son,  in  rolling,  hammering,  and  polishing 
copper  ])(»ilers,  kettles,  and  the  like.  Tliey  have  long  hours  of  work, 
eleven  to  thirteen  hours  a  day,  year  in  and  year  out,  during  which  they 
are  breathing  an  atmos])hero  full  of  particles  of  copper  oxide.  They  have 
greenish  lines  on  tlieir  teetli,  green  ('olor  in  their  hair,  a  green  tinge  on 
their  foreanns.     Copper  is  found  in  their  secretions,  and  even  after  death 
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that  {hiisv  with  weak  hiiitrs  wtTi'  apt  to  be  tnmMtMl  hy 
winter  tinus  whni  tho  shops  arc*  badly  vtMitilato<l :  ami 
])()ys  Ix'giii  to  work,  at  twelve  or  tliirttHMi  years  old,  ther 
little  voinitinjr,  whieh  weal's  off  in  a  tlay  or  two.  If  iIr* 
life  they  may  liavc^  to  j^ve  up  work  on  ac<*onnt  of  the  nai; 
iug.     This,  however,  is  ran*. 

As  a  result  of  the  diseussiou  and  investi»r5ition  of  t 
Freueh  (Toverninent,  in  18>^1),  ivvoked  tlu*  hiws  alNjut  oo\ 
otluT  vegetables  by  l^oilinj?  them  in  co]n>er  vessels.  And 
all  (lu(»  respeet  to  the  uuuiy  authorities  who  liave  claims 
it  would  seem  as  thouj^h  it  has  been  fairly  proved  that  th 
snuill  amounts  of  copper  is  not  to  be  considered  as  dau^ 
tainly  not  as  a  cause  of  death.  (For  a  case  of  tLii*  s«»rl 
slender  evidence,  see  Taylor,  Gtnfs  Ilospifal  Reports,  18()(), 


Cupric  Sul2)hatti—nh(e   Vitriol — C'w^•0^. 

This  is  the  salt  of  copper  most  commonly  met  with  in 
mediein(»,  and  occurs  as  blue  transpai-c^iit  crj-stals  or  ci 
nients,  slightly  efflorescent,  and  readih'  soluble  in  water. 

Symptoms. — Externally  the  compound  aets  as  a  mil 
irritant.  Internally,  in  doses  from  ten  to  fifteen  ^rniins.  it 
and  rapidly,  as  a  nde  as  an  iiritant  emeti<\  In  still  hirj^n 
a<*ts  as  an  irritant  ])oison,  producinjjf  in  a  short  time  nai 
and  i)urj^ing,  with  bluish  or  jn'cenish  vomit  and  excreta  an 
pain  and  colic. 

There  are  often  quite  marked  nervous  symi>toms,  (*on^ 
ium,  i)aralysis,  and  the  like,  or  distur})ances  of  sensation, 
lat(»i'  sym]»toms  are  a])t  to  occur  inflammation  of  the  livei 

The  blo(»d  occasionally  is  ver^■  much  affected,  as,  for  iust 
strikin<r  case  re])orted  l)y  Dr.  Stan*  {Med,  Rec^  1882,  vol.  x: 
h(*althy  woman,  forty-six  yeais  old,  took  alx>ut  an  oun< 
dissolved  in  tea,  for  suicide.  Almost  at  once  she  felt  bu 
her  stoma<di  and  all  over  her  l>ody,  and  in  a  few  minute 
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'  i;lobin  and  black  granular  matter,  some  in  the  form  of  casts,  with  epi- 
_  helial  casts,  kidney  cells,  and  albumen.  The  third  day  she  becanio 
"•  aundiced,  and  lier  urine  remained  the  same,  although  in  other  respects 

■ihe  patient  was  better.  But  on  the  fourth  day  she  was  woi'se,  became 
'  itnpid,  sleepy,  with,  later,  geneml  paresis,  and  after  lying  for  several 

-  lOurs  in  a  comatose  condition  died  in  four  and  a  quart4?r  days  from  the 

-  !atal  dose. 

Post-mortem  examination  showed  that  the  blood,  all  over  the  body, 
• '  nras  firmly  coagulated,  and  of  a  chocolate  color.     There  was  only  a  little 

-songestion  in  the  stomach  and  upper  part  of  the  intestines,  l)ut  the  ileum 

&nd  large  intestine  were  considerably  ulcerated  and  inflamed.  The  liver 
"ims  fatty,  and  the  kidneys  were  somewhat  swollen,  with  tubules  filled 
,  prith  altered  blocul.     It  was  thought  that  death,  and  possibly  the  jaun- 

iice,  had  been  caused  by  the  alteration  of  the  haemoglobin. 

This  i)08t-mortem  appearance  differs  from  those  usually  reported,  not 

.^  Diily  in  the  condition  of  the  blood,  but  also  in  the  absence  of  more  marked 

.itomach  lesions.     This  was  probably  due  to  the  prompt  and  thorough 

treatment  in  the  hospital. 

r 

Verdigris, 

This,  an  impure  sub-acetate  of  copper,  is  largely  manufactured  for 
paint,  and  is  often  formed  in  small  quantities  when  sour  or  decomposing 
rood  is  cooked  or  allowed  to  stand  in  copper  vessels.  Its  effects  are 
similar  to,  though  less  marked  than,  those  of  cupric  sulphate  just  de- 
scribed.    It  is  partly  soluble  in  water,  and  wholly  so  in  the  mineral  acids. 

Antidotes  and  Treatment. — ^A  verj'  excellent  antidote,  if  it  can  bo 

obtained  pure,  is  the  yellow  pnissiate,  or  ferrocyanide,  of  potash,  which 

forms  a  brown,  inert  precipitate  with  copper.     The  metal  is  also  de- 

'  posited,  in  a  more  or  less  insoluble  form,  by  milk,  whit«  of  egg,  and  other 

albuminous  solutions.     The  treatment  must  be  directed  at  the  symptoms. 

Dangerous  and  Fatal  Doses. — These  have  not  been  a<;curately  deter- 

■  mined,  and,  as  a  rule,  must  be  considered  large,  probably  from  half  an 

ounce  to  an  ounce.     Medicinally,  doses  of  from  sLxty  to  one  hundred 

-  grains  of  the  sulphate  have  been  given  to  children,  three  to  six  years  old, 
in  cases  of  croup  and  the  Uke,  in  the  course  of  five  or  six  days,  without 
any  evil  effects  beyond  some  vomiting  and  nausea,  or  perhaps  a  slight 
purging. 

The  shoi*test  time  of  death  yet  reported  is  in  the  case  of  a  child  six- 
teen months  old,  who  amused  herself  by  chewing  a  piece  of  blue  vitriol, 
.given  her  to  play  with.  She  was  violentlv  sick  in  fifteen  minutes,  and 
died  in  four  hours  without  purging  and  without  convulsions. 

Tests  for  Copper. — It  is  veiy  easy  to  recognize  the  presence  of  cop- 
per, either  free  or  in  combination.  The  metal  is  easily  dissolved  by 
nitric  acid,  forming  a  blue  solution,  while  the  soluble  salts  are  all  either 
blue  or  green,  and  with  the  reducing-flame  of  the  l)low-pipe  give  fine 
green  color  to  the  flame. 

(a)  Amnwnic  HyfJrafe  in  excess  changes  these  salts  into  a  deep  blue 
solution  of  cupric  liydrate  in  ammonia.  This  rea(»tion,  hi  clear  and  not 
highly  colored  solutions,  is  very  marked,  and  will  serve  to  recognize  very 
minute  amounts  of  (topper  (1-10,000  of  a  gi'ain  of  cupric  sulphate — 
Wormley).     Salts  of  nickel  give  the  same  reaction. 
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(ft)  Ferrocyanide  of  Potash  forms,  ^th  solutions  of  copper,  a  r^^lb: 
brown  precipitate ;  or,  if  the  amount  of  metal  is  veri'  iiiiiiiit*-.  will  p-  i 
reddish-brown  color  to  the  liquid.     This  precipitate  i.^  iii><ilul>l»-  iuon:^. 
and  hydrochloric  acids,  but  dissolves  to  a  pale  green  liquid  iii  a^iap  i:. 
This  test  is  extremely  delicate,  even  more  so  than  the  foniier  uik. 

(c)  Iron  Test — Simpler,  and  in  some  respects  more  satisfi»*ton.-Ltt 
either  of  the  above  tests,  is  that  made  by  placing  a  piece  of  Iriii!  u** 
or  steel  in  a  slightly  acid  solution  of  copper.  The  metal  ^ill  ibeu  lir  J.^ 
posited  in  a  brownish  or  reddish  film  upon  the  iron,  while  tb»*lantrrj 
be  dissolved  in  cori'esponding  quantities.  In  ver}*  dilute  s«i]Titi"!b  t> 
piece  of  iron  should  be  very  small,  a  needle,  for  instance,  and  in  all  r»o 
the  deposit  should  be  tested,  as,  for  instance,  by  immersing  it  in  amin  nii 
and  exposing  it  to  the  air,  and  seeing  if  it  gives  a  blue  boluiiuiL  Tir 
advantage  of  this  test  is  that  the  copi)er  is  extracted  in  a  metallic  sttff. 

(d)  Zinc  Test  J  or  Galvanic  Test — If  the  solution  containing  c*»prrr  W 
placed  in  a  bright  platinum  dish  and  a  piece  of  bright  ziDC  immtTsni  ii 
it  so  as  to  touch  the  bottom  of  the  disli,  a  spot  of  red  metallic  (w»pjn:riij 
be  deposited  on  the  platinum. 

Or,  instead  of  that,  if  a  platinum  electrode  he  placed  in  it  and  ^^ 
nected  with  the  copper  side  of  a  batter^-,  and  the  wire  from  the  ziD«-  nA* 
be  connected  with  the  dish,  the  copper  iu  the  solutirm  i^ill  l»e  deji«*i!r<i 
in  the  course  of  twelve  or  twenty-four  hours,  u]>on  the  dish.  If  tit  «J>t 
containing  this  deposit  be  carefully  waslied,  dried,  and  weighei  «i 
after  dissolving  out  the  copper  with  nitric  acid,  the  platiniini  di^h  b 
again  weighed  by  itself,  the  actual  amount  of  the  copper  can  be  Tvft'iy 
determined. 

{e)  SuJphureted  Hydrogen  will  produce,  in  acid  solutions,  a  hrownii 
or  brownish-black  precipitate  of  cupric  sulphide,  wliich  dissolves  n*liiT 
in  hot  nitric  acid,  and  also,  to  some  extent,  in  hydrochloric  acid.  It  b 
slightly  solu]>le  in  an  excess  of  ammonium  sidpliide,  h\\{  is  innJrfilr  it 
the  fixed  alkaline  sulphides  and  in  the  caustic  alkalies. 

Hence,  if  present  in  the  precipitate  from  passing  the  gas  throid 
solutions  of  arsenic  or  antimony,  it  can  be  sepiirated  by  tnatini:  th-a 
first  with  amnionic  hydrate,  to  dissolve  the  arsenious  sulphide,  and  t>i 
ivith  pota^isic  hydrate,  to  dissolve  the  antimonious  sulphide.  The  <^ti:tI' 
sulphide  remaining  can  be  dissolved  in  nitric  acid  and  repre^^ipitatn]  i^ 
sodic  or  j)otassic  hydrate  as  cupric  hydrate,  ^which  can  be  washed,  ignitri 
and  weiglied. 

Or  else  the  hydrate  can  be  dissolved  in  dUnte  hydrochloric  a*-id.  abi 
the  c()p])er  ])reci]>itated,  and  weighed  as  metal,  by  the  galvanic  nieih"! 
above  des('ril)ed. 

Extraction  from  the  Tissues. — Under  these  circumstances  \\^  i*r- 
ganic  matter  should  be  thorougldy  destroyed  by  boiling  with  str^-c; 
niti'i(»  acid  and  pota.^sic  chlorate,  and  then  by  extracting,  if  inH\>si-T 
with  r(^]K'atod  eva])()rati()ns,  witli  nitric  acid.  Tlie  excess  of  acid  >hHiJ'i 
l»e  eva])orated  off,  and  the  residues,  wliich  should  no  longer  l)e  M*'t 
should  be  dissolved  in  some  hot  water,  containing,  if  necessan.',  a  dn? 
or  two  of  acid.     Tliis  solution  can  then  be  tested  as  alreadv  described 
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X.     ZINC,  Rn. 


Metallic  zinc,  and  also  the  oxide  of  zinc,  seem  to  have  but  slight  if 
..,  any  effects  upon  the  human  system,  and  so  our  attention  will  be  directed 
solely  to  the  sulphate  of  zinc,  or  white  vitriol,  and  to  zinc  chloride. 

Zinc  SulphaU— White  Vitriol— ZnSO^. 

This  compound,  which  occurs,  when  pure,  in  large,  colorless  crystals,, 

.  easily  soluble  in  wat^r,  and  with  a  peculiar,  styptic  taste,  is  quite  largely 

:    used  in  medicine.     In  weak  solutions  it  acts  as  a  mild  astringent,  and  in 

'    strong  solutions  as  a  mild  irritant.     Its  chief  value,  however,  depends 

upon  the  fact  that,  in  doses  of  twenty  or  thirty  grains,  it  acts  promptly 

and  efficiently  as  an  emetic,  ^dthout  much  depression. 

When  taken  in  large  quantities,  half  an  ounce  to  an  ounce,  it  may 
produce  serious  and  even,  on  rare  oc^iasions,  fatal  results.  As  a  rule, 
the  symptoms  are  those  of  an  irritant  poison,  and  consist,  chiefly,  of 
violent  and  severe  vomiting  and  purging,  followed  by  prostration. 
Usually  the  poison  is  rejected  so  promptly  by  the  stomach  that  fatal 
results  do  not  occur,  and  recovery  has  taken  place  when  an  ounce  and 
more  of  the  salt  has  been  swallowed ;  while  if  death  does  residt,  it  is 
almost  always  after  the  lapse  of  some  days,  from  the  exhaustion  pro- 
duced bv  the  inflamed  condition  of  stomach  and  bowels. 

Occasionally,  however,  a  case  is  reported  where  the  drug  acts  upon  the 
central  nervous  system  directly.  Thus  Dr.  Penfold  (Austral,  Med.  Jour.j 
1883,  vol.  v.,  p.  340)  tells  of  a  girl,  twenty-one  years  old,  who  on  going 
to  bed  took  a  dose  of  zinc  sulphate  to  produce  abortion.  Her  mother 
was  wakened  in  about  three  hours  and  a  half  by  the  girl's  groans  and 
screams,  and  started  to  get  her  some  water,  but  in  a  few  minutes  the 
girl  was  dead.     There  was  no  evidence  of  vomiting  or  purging. 

On  post-mortem  examination  all  the  organs,  heart,  lungs,  liver,  brain, 
kidneys,  and  spleen,  were  found  congested.  The  stomach  contained  half 
a  teacupfid  of  yellowish  pasty  material,  which  proved  full  of  zinc,  while 
the  mucous  membrane  of  tlie  stomach  was  much  congested,  with  large 
patches  colored  brownish  black. 

As  an  antidote  to  zinc  it  is  well  to  give  infusions  of  tannin,  green  tea, 
and  the  like,  and  also  milk  and  solutions  of  albumen.  Emesis  shoidd 
be  assisted  as  much  as  possible  by  flooding  the  stomach  with  warm 
"water,  and  by  the  use  of  the  stomach-pump  if  necessary. 

Zinc  Chloride^  ZnCl^. 

Cliloride  of  zinc  is  a  soft,  deliquescent  salt,  very  soluble  in  water, 
alcohol,  and  ether.  When  concentrated  it  is  a  powerful  caustic,  burning 
the  tissues  and  leaving  a  white,  odorless  sear.  Its  solutiiais  (lc(*oinpose 
rather  readily,  but  are  largely  used,  especially  in  England,  as  disinfect- 
ants, Burnett's  fluid,  one  of  the  best  known  of  these  solutions,  coTitain- 
ing  over  fifty  percent,  of  the  dry  salt. 

In  medicine  it  is  largely  used  as  a  locid  caustic,  for  destroying 
tumors,  cancers,  and  the  like,  and  is  considered  t^  b^  more  eiusily  con- 
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trolled  than  potash,  and  far  less  dangerous  than  the  difft^ivmiV!:-; 
eonipoimds.  Occasionally,  however,  enough  has  been  al»!H.'r^»iLiii>:/. 
a  wav,  to  cause  death.  Thus,  in  a  Ciise  rt*lateti  l»v  Dr.  BlnLaTi.HjS 
died  after  an  application  to  a  cancerous  bi-east,  and  ziii'»  \vfc f.iDO z 
the  livei*. 

Another  case  is  recordeii  bv  Dr.  Pifield  iXetc  Yorl:  MtA.-hmA^'^ 
vol.  xliii.,  p.  442),  where  a  healthy  fanner  employed  a  nHi«rUx»riii2-i:  - 
doctor-'  to  burn  out  a  small  cancer  on  his  lip  with  a  ziiici-LlMni- [i-- 
Two  houi-s  afterwanls  the  farmer  lx>caiiie  extremely  dri»W!iy  ani  >:ii: 
and  had  a  slight  epileptiform  convulsion.  Later  he  iH-wimt^t^::.!:* 
and  when  seen  in  about  four  hours  was  lying:  on  the  l)e<l  uinTn-i-: 
with  complete  anaesthesia,  even  of  the  eyeballs,  with  one  pupil  roiiTr>* 
and  the  other  dilated.  He  was  unable  to  swallow,  and  what  ma-iy 
they  could  give  him  seemed  of  no  avail.  He  died,  still  nnwDN^-r*. 
about  eight  hours  after  the  application  of  the  caustic.  Nothiui  <  - 
consequence  could  be  observ^ed  on  autopsy. 

Internal  Administration. — ^Wlien  ta^ken  internally,  zimr  chl<pr!«i- 
concentrated,  acts  as  a  caustic.  In  less  powerful  doses  it  pnxlmr>  jr 
inflammation  of  the  digestive  tract,  and  also  certain  nenon^  s\Ti.jit« : 
twitchings,  cramps,  convulsions,  affections  of  the  eyesight.  ap»bi'iii!i.i 
the  like.  Generally  the  symptoms  much  resemble  those  uf  a<  u*"  n 
eral-acid  poisoning,  with  intense  pain  in  throat,  stomarh,  and  aUl't 
violent  and  often  bloody  vomiting  and,  later,  purging,  and  lr^•at  j 
tration. 

The  patients  die  usuallv  from  collapse,  as  a  rule  in  the  ctniis^'f 
or  two  days,  but  occa.sionally  in  two  or  three  hoiu^.  In  otlur  «.'av> 
patient*  recover  at  first,  but  die  later  from  secondary'  conipUeatioiis.  <r 
ure  of  tlie  oesophagus,  duodenum,  and  the  Uke. 

In  one  vciy  curious  case  (Brit.  Merl.  J^our.,  18S7,  part  L,  {».  r>V 
drunken  laborer  took  for  suicide  three  oi*  four  ounces  of  a  sitiinitt^i 
chloride  solution.  He  suffered  ten'ibly  at  first  from  pain  aud  hiin.in 
throat  and  stomach,  and  with  convulsions  and  epileptiform  tibi  U 
first  two  days,  l)ut  gradually  seemed  to  iiuprt>ve.  He  was  feil  f«»r  * 
six  weeks  by  enemata,  but  then  was  able  to  take  quite  largt*  iiiiaiititi- 
milk  and  l^eef-tea,  and  from  that  time  up  to  the  tenth  wt*ek  hr  m-r*: 
in  weight  and  strcTigth,  although  still  sufFoi-ing'  pain  un*!^^  t\w  st'-n 
Then  he  gi*ew  weaker,  and  died  of  collapse  at  the  end  of  rli-vni  wt-l 

Post-Tuortem  examination  showed  that  his  stomaeli  ha<l  Ihh-h  fn: 
destroyed,  and  had  l)een  replaced,  for  the  few  inches  l)etwt^»ii  iL*' 
of  the  (Xjsophagus  and  the  beginning  of  the  duodenum,  by  au  *•  imn.' 
sausag<*-s]iaped  mass  of  organized,  inflammatory-,  peritoiV'al  adli»-:' 
composed  of  a  "matting  (►f  the  gastro-hepatic  omentum  aud  ttir  i 
omentum."  It  wjts  some  five  inches  long,  and  foiu*  inches  in  ripi:r 
enee,  and  the  walls  wert*  in  ])laces  verj'  thin,  and  in  other  i>arts  a  Lj 
thn^e  quarters  of  an  ineli  thick. 

In  most  instane(»s  the  fatal  eases  reported  have  l>een  due  to  i»er 
accidentally  drinking  Bunietf  s  fluid,  or  some  other  solution  of  tlir 
and  there})y  taking  from  fifty  grains  to  an  ounce  or  so  of  diy  zinr  i 
ride.  According  to  Blytli,  death  has  been  caused  after  several  w* 
illness  by  six  gi*ains.  The  treatment  would  consist  of  the  free  in 
emetics  and  of  mild  alkalies,  and  also  of  milk  and  albumen  s<»luti 
The  collapse  would  be  treated  by  stimulants  and  heat. 
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J  *'■      Post-mortem  Appearance. — The  principal  lesions  noticed  are  those 

■'^'•esulting  fi'om  the  inflammation  of  the  oesophagus,  stomach,  and  intes- 

^'-ines.    The  mucous  membranes  are  usually  nmch  congested  and  inflamed, 

-  '  md  may  be  ul(MM'at<^d  or  corroded,  or  even  perforated.     Sometimes  the 

membrane  is  much  thickened  and  connigated,  and  may  have  a  yeUowish 
-•  3olor  instea^l  of  red  or  black.     In  long-continued  cases  there  is  apt  to  be 

*  -  some  tliickening  and  constriction  of  the  duodenum  or  pylorus. 

Zinc  Chloride  in  Canned  Vegetables — A  solution  of  zinc  in  hydro- 

L-  rchloric  acid  is  not  infrequently  used  instead  of  borax  as  a  soldering  fluid, 

.  .and,  when  carelessly  used  in  solderhig  the  heads  on  cans  of  preserved 

^. ..vegetables  and  fruit,  it  is  not  impossible  tliat  it  may  cause  harm. 

V        An  interesting  case  of  this  sort,  which  actually  came  into  court,  is 

...  described  by  Dr.  Johnson  in  the  Samtarian  (1884,  vol.  xii.,  p.  477),  and 

■  discussed  by  hun  and  Dr.  Hammond  with  some  \4gor  in  the  Xew  York 

-Medical  Journal  (1886,  voL  xliii.,  pp.  370,  471).     A  family  was  taken 

sick,  soon  after  eating  a  can  of  tomatoes,  with  severe  gastro-intestinal 

.   trouble,  which  became  very  serious  in  the  case  of  two  members  of  the 

jV  family,  and  caused  chronic  intestinal  obstruction  in  the  eldest  daughter. 

^  '.  The  tomatoes  were  not  spoiled,  nor  was  the  can  a  **  sweller,"  i.e.,  one 

..  that  had  fermented,  and  had  been  repunched  to  let  out  tlie  gas,  reboiled, 

and  then  resoldered.    On  looking  the  question  up,  however,  it  was  found 

:  that  the  heads  had  been  soldered,  with  the  use  of  zinc  chloride,  by  a  boy 

'   of  thirteen  years,  with  practically  no  experience. 

Suit  was  brought  against  the  wholesale  grocers  supplying  the  vegeta- 
bles, but  it  fell  through,  because  the  Brooklyn  Board  of  Health,  who  had 

•  taken  charge  of  the  case  at  the  time,  had  never  analyzed  either  the 
secretions  of  the  patients  or  the  remainder  of  the  tomatoes,  and  had 

-  throw^n  the  tin  and  its  contents  awav. 

Tests  for  Zinc. — Blow-pipe. — A  zinc  compound,  heated  on  charcoal 

with  the  oxidizing  blow-pipe  flame,  will,  after  the  moisture  has  been 

■    driven  off,  form  a  white  coating  on  the  coal,  and,  imless  heated  too  long, 

leave  a  yellowish- white  residue.     The  latter,  when  heated  with  a  drop  of 

oobaltic  nitrate  by  the  reducmg-flame,  will,  when  cool,  turn  green. 

Snlphureted  Ht/drof/en, — When  this  gas  is  passed  through  an  alkaline 
or  neutral  solution  of  zinc,  it  will  fonn  a  wlute  precipitate  of  zinc  sul- 
phide, ZnS,  which  is  insoluble  in  alkalies  and  their  sulphides,  and  also  in 
acetic  a<*id,  but  dissolves  readily  in  the  mineral  acids.  The  same  precip- 
itate is  produced  by  ammonium  siUphide. 

To  prove  the  presen(»e  of  zinc  in  the  precipitate  it  is  possible  to  dis- 
solve it  in  nitric  acid,  and  to  add  caustic  potash  in  excess  to  this  soluticm. 
The  resulting  jwecipitate  of  zin(»,  hydrate,  if  melted  on  platinum  foil  with 
a  drop  of  cobaltic  nitrate,  will  give  the  gi'cen  color  as  above. 

Tlie  quantity  of  zinc  can  be  determined  by  dissolving  the  sulphide  in 
acid  and  precipitating  it  with  sodic  carbonate,  boiling  it  thoroughly  after 
the  precipitjite  is  formed.  The  zinc  hydrate  is  then  filtered,  washed, 
dried,  ignited,  and  weighed  as  zinc  oxide,  ZnO. 

XI.      SILVER — Ag. 

Metallic  silver  seems  io  have  no  effect  upon  the  human  body,  but  one 
of  its  salts,  argentic  nitrate,  or  lunar  caustic,  as  it  is  frequently  called, 
is  a  violent  poison. 
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Argentic  Nitrate. — This  compound  crystallizes  in  the  fom «.( t.v 
less,  shining,  rhombic  plates,  which  have  an  astringent  metailie  ** 
and  dissolve  freely  in  water.  Either  dry  or  dissolved,  it  turns  Waxi 
the  light  when  in  the  presence  of  organic  matter.  Its  5iciluriuus  uiv 
composed  by  hydrochloric  acid  or  soluble  chlorides  int4)  argtuti-* -bl  r. 
a  whit-e,  curdy  precipitate,  which  dissolves  in  ammonia  aud  moMi 
in  the  sunlight. 

Externally  it  acts  as  a  rapid  but  suj>erficial  corrosive,  tunjtL' 
tissues  first  white  and  then  black. 

Internally  it  has  an  irritant,  and  even  corrosive,  effet't  upni  tin 
gestive  tract,  and  besides,  acts  directly  upon  the  central  uervoa>  >}>i 
producing  convulsions,  vertigo,  coma^  pai-adysis,  and,  above  all.  uc 
disturbances  in  respiration.  The  latter  may  be  so  severe  as  to  •- 
death  by  asphjTcia.  If  the  patieut  survives  for  a  few  days  tht-rv  ni 
set  up  inflammation  of  the  liver  and  kidneys. 

Only  three  or  four  deaths  have  been  reported  in  human  beiui>  I 
the  action  of  this  poison.  Prom  these  it  ^woidd  seem  that  dtaiL 
occurred  from  tliirty  grains ;  and  in  another  case  from  fifty  graia 
divided  doses,  in  a  woman  aged  fifty-one  years.  A  child  (liftci^n  dha 
died  of  convulsions  in  six  hours,  after  swallowing  a  three-qnartrr 
piece  of  a  stick  of  lunar  caustic. 

As  an  antidote  it  is  proper  to  give  lar^  quantities  of  salt  and  v 
and  also  milk  and  albumen  solution,    to  precipitate  the  silver, 
symptoms  must  be  treated  as  they  occur. 

An  intert^sting  case,  where  a  valuable  horse  was  poisoned  by 
compound,  was  investigated  by  Dr.  Mott  {X.  Y.  Med.  Leg.  Jo«r.  Is*: 
vol.  i.,  p.  82),  who  isolated  from  the  contents  of  the  stomach  the  frqmi 
of  nearly  sixty  grains,  and  fi-om  the  liver,  of  thirty  and  a  half  ^rain 
argentic  nitrate.  The  horse  died  quite  suddeidy,*  having,  hthtp-  di 
"  complete  paralysis  of  the  hind  quarters,  includiugtlie  rectum  and  blai 
and  on  autopsy  the  stomach  was  found  "  hig-hly  comxled,  anil  pfrfi 
wliite  on  its  inner  surface,"  while  the  liver  was  a  ver\'  dark,  l»n»wD  <> 

Chronic  Poisoning. — Wlien  small  doses  of  this  salt  are  taken  ii 
nally  for  some  length  of  time,  until  from  one  half  to  tliree  quarters «: 
ounce  of  argentic  nitrate  have  been  absorbed,  there  is  HaWo  to  n 
a  peculiar  biuish-l)lack  discoloration,  first  of  the  face,  and  later  M 
whole  body.  This  is  not  necessarily  accompanied  by  other  svmpt' 
but  is  a  ver}'  decided  drawback  to  the  free  use  of  the  salt  for  mviiv 
puiposes.  It  is  almost,  if  not  quite,  impossible  to  take  away  thi5  ( 
when  once  it  has  been  produced. 

Tests. — The  use  of  nitrate  of  silver  can  usually  be  recognized  by 
wliite  and  then  black  stains  upon  the  mouth,  gums,  skin,  and  ch«t 
of  tlie  patient,  without  the  deep  corrosions  of  sulphuric  acid.  U 
silver  is  iii  solution  it  is  easy  to  precipitate  and  weigh  it  as  chloridi 
the  addition  of  hvdrochloric  acid  or  conunon  salt. 

In  the  tissues,  however,  it  usually  exists  as  a  chloride,  and  for 
reason  it  is  n(M?essaiy,  after  destroying  tlie  organic  matter  with  i 
acid  an<l  ])otassic  chlorate,  to  extract  with  a  solution  of  potas:^iuIu  ( 
ide  and  a  little  ammonia.  This  dissolves  tlie  silver,  which  can  th( 
precipitated  as  chloride  by  an  excess  of  hydrochloric  acid.  This  chl< 
can  be  ejisily  reduced  to  metallic  silver  by  heating  on  charcoal  v 
blow-pipe,  or  by  touching  it  with  a  piece  of  mets^c  zinc. 
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'^';  XII.  IRON — Pe. 

^  -  Although  solutions  of  iron  are  constantly  employed  in  medicine  in 
'  -  onsiderable  quantities,  and  are  considered  hannless,  it  is  worth  remem- 
■"  ering  tliat  two  of  its  salts,  fenic  chloride  and  feiTous  suli)hate,  may,  on 

ccasions,  act  as  severe  j)oisons,  and  have  even  l)een  used  for  murder. 
>'      Ferric  Chloride,  FeoCI«. — This  compound  is  a  brown  deliquescent 

abstance  extremely  soluble  in  water,  and  only  met  with  dissolved  in 

-  Vat-er  or  alcohol.  Careful  expenments  have  been  made  with  it  upon 
> -inimals,  in  connection  with  a  famous  trial  in  Martmique  (Berengcr- 
:  ■  r^rraud  and  Porte,  Ann.  d'Hi/g.,  1879,  i)p.  JU2,  50H),  fi'oni  wliich  it  would 
1  eem  that,  given  with  the  food,  it  is  practically  harmless,  but  upon  an 
^  »mpty  stomach,  and  especially  when  dissolved  in  alcohol,  it  is  an  active 

K>ison.  The  symptoms  noticed  were  those  of  gastric  and  intestiuid  in- 
•  lammation,  with  suppression  of  urine,  sometimes  paralysis,  and  death 
r. generally  in  convulsions. 

Effects  upon  Man. — The  tincture  of  fenic  chloride  has  occasiomdly 
-.  Deen  taken  in  lai'ge  amounts  by  accident,  and  prodiu»ed  serious  conse- 

-  juences.  But  in  the  case  mentioned  above  it  was  used  for  nmrder,  and 
ictuaUy  killed  four  people.  The  victims  were  all  French  Creoles  living 
in  Martinique,  and  successively  devoted  to  a  fair  ci"eole  widow ;  while,  in 
three  of  the  cases,  the  symptoms  of  poisoning  occurred  shoi'tly  after 
drinking  a  glass  of  punch  given  them  by  the  widow's  son.  The  poison 
was,  in  each  of  these  three  cases,  taken  on  an  empty  stomach,  and  produced 
violent  pains  in  the  abdomen,  with  either  diairhoea  or  constipation,  wnth 
tenesmus,  and  with  suppression  of  the  urine.  One  of  the  patient*  died 
in  about  thirteen  hours,  and  the  other  two  in  about  sixty-five  hours, 
while  the  fourth  one,  whose  death  was  not  as  thoroughly  traced  as  the 
pestL  survived  nearly  four  days. 

Pbst-mortem  Appearances. — The  most  noticeable  appearance  after 
death,  in  both  animals  and  these  men,  was  the  blackish  coating  left  on  the 
mucous  membrane  of  the  mouth,  throat,  and  stomach.  The  liver  and 
kidneys  were  swollen  and  congested,  and  the  brain  and  meninges  were 
hypercemic,  and  engorged  with  blood. 

Fatal  Dose. — The  dose  given  in  these  cases  could  not  be  ascertained, 
but  from  other  cases  it  is  known  that  an  ounce  or  so  of  the  tincture, 
containing  one  and  a  third  percent,  of  the  dry  salt,  vn\l  produce,  under 

firoper  conditions,  quite  serious  symptoms  on  the  stomach  and  kidneys, 
t  is  excreted  through  the  urine,  and  probably  also  through  the  intestines, 
for  the  feeces  are  usually  stained  black. 

Ferrous  Sulphate— Qreen   Vitriol— FeSO^ This   salt   occurs  in 

commerce  in  the  form  of  large,  gi-een,  transparent  crj'stals,  with  an  as- 
tringent taste,  and  readily  soluble  in  water.  It  is  frequently  used,  in 
common  with  ferric  cldoride,  as  an  abortive,  and  has  occasionally  been 
taken  in  dangerous  or  even  fatid  amounts  by  accident,  and  also,  in  rare 
cases,  for  suicide.  An  interesting  example  of  this  last  is  reported  by 
Dr.  Lucy  M.  Hall  {X,  Y,  Med.  Jour.,  1883,  vol.  xxx\aii.,  p.  401),  where  a  woman 
prisoner  chewed  and  swallowed,  on  an  empty  stomach,  about  two  ounces 
of  the  crj'stals.  She  soon  ])ecame  partially  blind  and  deaf,  she  was 
dizzy,  and  her  legs  were  partly  paralyzed,  so  tliat  she  walked  with  diffi- 
culty.   In  four  days  she  was  brought  to  the  infirmary  suffering  from 
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the  patiriit,  but  was  fliially  siibihied  by  injecting  tifty 
of  plumbic  acetate,  containing  some  inorpliine,  in  tn 
doses,  and  keeping  tliem  in  the  intestines,  by  pressuit 
a  time.  Under  this  somewhat  heroic*  treatment  the 
finally  controlled,  and  after  two  months  the  {tatieut  j 
improve. 

In  this  case,  as  will  l)e  noticed,  there  was  no  jmrt 
the  kidnevs,  and  after  the  first  few  davs  the  lesions  w^ 
digestive  tract. 

Tests  for  Iron. — It  must  be  remembered  that  iron  i 
uent  of  the  Wood  and  the  re<l  muscles  of  tlie  btnlv,  foi 
part  of  the  haemoglobin.  Accordingrl^"  it  is  extremely 
guish,  on  chemical  analysis,  between  the  natural  and  tl 

According  to  Orfila — and  his  exiimple  has  l>een  foil 
since — the  foi'cign  metal  can  l)e  dissolved  by  sttvping 
sues,  as  well  as  the  contents  of  the  stomach  and  intesti 
acid,  which,  it  is  claimed,  has  little  or  no  effect  on  the  i 
globin.  The  iron  in  the  filtrate  can  be  separated  by  a 
in  the  fonn  of  l>lack,  ferrous  sulphide,  and  after  dis? 
chloric  and  nitric  acids,  may  be  repreci])itate<l  by  ammo 
ric  hydrate.  The  soluticm  may  also  l>e  tested  with  notaj 
which  will  fonn  a  blue  precipitate,  or,  after  nearly  iieul 
ing  anmionic  sulphocyanide,  which  will  turn  the  solutio 

It  would  probably  l>e  easier  and  more  satisfaetoiy 
test  for  iron  in  the  fteces,  or  especiaUy,  aft^r  death,  from 
its  on  tlie  nnicous  membi*anes  of  the  stomach  and  iutes 
the  tissues  themselves.    Any  stains  upon  the  bedelothei 
the  patient  should  also  be  carefully  examined  for  iron. 
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No.  1.  Atroptue  with  VttaM'B  Teat. 


No.  2.   Morphioe  with  Nitric  Acid. 


h'u.  4,  Morphine  nitlj  i^ulplio-Holybdic  Acid. 


Nu.  5.  Stryclinine  with  Sulphuric  Acid  and  Potauium  Biehnm 


,1,       ALKAJjOroAL  AND  OTHER  ORGANIC  POISONS. 

BY 

WALTER  S.  HAINES,  A.M.,  M.D. 

1.    Alkaloidal  Poisons. 

is         The  term  alkaloid  is  used  with  somewhat  varying  significance  by  dif- 

Ifarent  authorities ;  but  as  commonly  employed  it  refers  to  the  bases  or 
•  alkali-like  bodies  found  in  many  plants,  to  which  the  latter  as  a  rule  owe 
tUleir  physiological  effects.  They  are  often  spoken  of  as  plant  bases.  The 
Vtotel  number  known  is  large,  and  embraces  some  of  our  most  valuable 
'Mmedial  agents,  and  not  a  few  of  our  most  active  poisons.  There  are 
numy  properties  common  to  all,  or  to  nearly  all,  of  the  different  mem- 
hen  of  the  class,  and  these  may  advantageously  be  considered  together 
^''before  taking  up  the  individual  substances. 

tt         Composition. — ^All  alkaloids  contain  carbon,  hydrogen,  and  nitrogen, 
and  all  but  a  few  contain  oxygen  also.    The  major  portion  of  them, 
[Hiarefore,  do  not  differ  from  one  another  in  the  elements  of  which  they 
composed,  but  only  in  the  relative  proportion  of  these  elements. 
The  chemical  formulas  of  a  few  of  tiie  most  important  toxic  alkaloids 
as  follows : 


Aconitine C33H43NO|t 

Atropine C,  7HJ3NO3 

Cocaine *. Ci  tHj  1NO4 

Li  Colchicine CitHisNOa 

Coniine CrH,  7N 

Gelsemine Ci,Hi4N0j 

Morphine CirHigNOs 

Nicotine C,  qH,  4N« 

Strychnine CjiH^iNgOj 

Veratrine C37H53NO11 

Pliysical  and  Cliemical  Properties. — ^Alkaloids  containing  oxygen 

fixed  solids,  while  those  containing  no  oxygen  are  volatile  liquids. 

'  Uhey  are  generally  crystalline,  devoid  of  color,  and  are  usually  possessed 

j-of  a  bitter  or  pungent  taste.    The  volatile  alkaloids  have  a  pronoimced 

r,  but  those  that  are  fixed  are  odorless ;  they  are  generally  of  alkaline 

aon  to  litmus,  and  combine  with  acids,  neutral^ing  them  and  pro- 

Idmsing  salts. 

The  free  alkaloids  are,  as  a  rule,  either  insoluble  or  difficultly  soluble 
I  in  water,  but  they  generally  dissolve  with  readiness  in  alcohol,  ether, 
chloroform,  and  benzine,  and  in  many  other  organic  liquids.    Their  salts, 
t    on  the  other  hand,  are  usually  readily  soluble  in  water,  especially  when 
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slightly  acidulated,  and  also  in  alcohol,  but  ordinarily  they  <i<-i  t- :  1- 
solve  in  ether,  ehlorofomi,  or  benzine.  These  differences  in  thr  v.'.i.  > 
of  the  free  alkaloids  and  their  salts  are  taken  advantage  of.  a>  vr  .^1 
see  lat^r,  in  the  extraction  of  alkaloids  fi-ora  complex  orpuiu*  n  iitr- 

Like  the  majority  of  organic  substiiiices,  most  of  tli»-  alkiu-iil.  ^n 
unstable  bodies,  undergoing  complete  or  partial  decomiH>sitioL  LL«i-t  i 
great  variety  of  conditions.  All  of  them  \%'hen  heatc-d  eonsideraM}  !'»■> 
the  boiling-point  of  water,  and  sometimes  at  a  imieb  lowtr  t^ih^n 
tiu'e,  are  prone  to  undergo  change ;  as  a  i"ule,  stix)ng  acids  aii«l  alkul-s 
and  active  oxidizing  agents  decompose  them  ;  an<l  they  all  upj-t^  uai-: 
suitable  conditions  to  be  acted  on  by  micrc:>-org7misms,  whi«-L  t^vnt-iir 
cause  their  complete  decomposition.  For  these  re^isons  it  is  hiL'iilj  t* 
essar}'  in  extracting  alkaloids  not  to  subject  the  materials  uDiltr -xamia- 
tion  to  too  high  a  degree  of  heat,  nor,  as  a  rule,  to  bring  tht-in  11  wV.^: 
with  strong  acids,  alkalies,  oxidizing  agents,  or  otlior  jK^Wfrfiil  ch^iL^ftx 
Failure  to  observe  these  precautions  can  easily  lead  to  negative  ivstx 
even  though  an  alkaloid  be  present  in  the  suspected  substanot;. 

For  the  same  reason,  after  death  l>y  poisoning  by  an  alkaloid  the  Is- 
ter  sooner  or  later  disappears  from  the  bodj''  by  decompositi«>n.  Tlbi* 
probably  brought  about  chiefly  through  the  agency  of  mienM)rciLW>, 
which  swarm  in  the  decomposing  body.  It  is  verj'  iini)ortant.  thr^fft. 
to  examine  for  alkaloidal  poisons  as  soon  aft^r  death  as  p<«?sil»lr:ti^ 
longer  the  examination  is  put  off,  the  smaller  the  chance  of  dettrtingi* 
poison. 

Most  alkaloids  when  in  solution  are  rendered  insoluble  and  pMfT 
tated  by  a  number  of  chemical  compounds,  which  are  kntiwa  '.>«* 
quently,  as  general  precipitants  or  reagents  for  alkaloids.  Thr  hh* 
important  of  these  are  tannic  acid,  picric  acid  (Wormley's  nw^ntqi.^ 
phomolybdic  mdd  (Sonnenschein's  reagent),  iodine  dissolved  in  a  s-fc 
tion  of  potassium  iodide  (Wagner's  reagent),  and  potaatfit^-mrfrcr 
iodide  (Mayer's  reagent).  The  last  two  are  usually  the  rat>st  valoiliR. 
and  l>oth  are  of  great  service  as  general  tests  for  the  pr«!»m.Ti<£ 
alkaloid.  If  neither  of  these  reagents  produces  a  precipitate  ins » 
pected  solution,  we  generally  say  with  great  certainty  that  uoaIkali«iJ> 
present;  if,  however,  they  do  occasion  a  precipitate,  the  preseiw^eofa 
alkaloid  may  be  susi)ected,  although  not  positively  demonstrate^l.t*''^ 
eral  (»ther  substances  are  precipitated  in  a  similar  manner.  Thrt»t«<£. 
therefore,  have  chiefly  a  negative  value,  but  this  is  frequently  of  eni 
im])ortJince.  Wagner's  reagent  may  conveniently  be  prejiared  K  «> 
solving  one  pai-t  of  iodine  and  two  parts  of  pota.ssium  i<xlido  in  tu^- 
seven  parts  of  water,  and  Mayer's  reagent  for  quahtative  |niri«<i^BS: 
be  similarly  made  by  dissolving  one  part  of  mercuric  ioihdf  and  t* 
parts  of  potiussium  iodide  in  ninety-seven  parts  of  water.  Tlie  \v^ 
tates  given  by  Wagner's  reagent  are  reddish  or  reddish  hn>wn.ri 
those  i)roduced  by  Mayer's  reagent  are  generally  yellowish  white. 

Many  of  the  alkaloids  when  subjected  under  appropriate  onudit?* 
to  certain  chemical  agents  produce  characteristic  colors,  and  advantif 
is  extensively  tak(»n  of  this  fact  in  the  recog^nition  of  a  large  Lxim^'^ 
the  alkaloids.  Such  reactions  are  known  as  color  tests.  For  eiicp- 
if  strychnine  is  treated  with  strong  sidphuric  acid,  and  a  cn'st  J  of  |*^ 
sium  bichromates,  or  other  oxidizing  agent,  is  drawn  throngt  themixt**- 
a  \ery  brilliant  play  of  colors  ensues,  beginning  with  blue  and  rtJ* 
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•'t  "with  red.      Similarly  morphine,  colchicine,  atropine,  and  many  other 
i-:  alkaloids  develop  more  or  less  characteristic  colors  when  treated  with 
:  ■  different  chemical  i*eagents,  especially  those  of  an  oxidizing  character. 
-- :  As  before  stated,  extensive  advantage  is  taken  of  these  color  reactions 
-.  in  testing  for  the  presence  of  alkaloids,  and  they  are  of  the  gi*eatest  util- 
ity in  toxieological  investigations.     When  pioperly  conducted  they  are 
,    entirely  reliable,  and  may  be  depended  upon  with  great  certainty ;  but  if 
.  not  performed  with  skill,  or  if  the  observer  is  decidedly  color-blind,  they 
may  be  woi*se  than  useless,  and  may  lead  to  most  unreliable  results.     In 
...  connection  witli  the  several  alkaloids,  hereafter  to  be  considered  sepa- 
rately, the  color  tests  for  each  will  be  described,  and  the  precautions  to 
be  observed  in  obtaining  them  dwelt  upon. 

Symptoms  Produced  in  Case  of  Poisoning. — ^The  alkaloids  as  a  ride 
produce  their  poisonous  effects  rapidly ;  sometimes  the  s^onptoms  begui 
immediately  after  their  administration,  and  they  are  rarely  delayed  for 
any  considerable  length  of  time.     After  the  toxic  symi)toms  begin  to 
'    show  themselves  they  generally  progress  rapidly,  with  increasing  vio- 
"  leuce,  and  unless  relief  is  obtained  death  promptly  ensues.     There  are 
many  marked  exceptions  to  this  rule,  especially  in  connection  with  mor- 
*    phine,  whose  effects  are  often  slow  in  manifesting  tliemselves,  and  some- 
times persist  many  hours  l^f ore  leading  to  a  fatal  tennination.     Rapid- 
'    ity  of  action  is  somewhat  characteristic  of  the  alkaloids,  and  in  a  general 
-    way  distinguishes  them  from  most  of  the  mineral  poisons,  which  usually 
are  slower  in  producing  their  effects.     The  poisonous  alkaloids  as  a  rule 
■"    exert  their  chief  influence  upon  the  nervous  centere,  and  the  symptoms, 
•■   therefore,  in  the  main,  are  tiiose  referable  to  the  nervous  system.     Per- 
r    verteii  action  of  the  heart  and  of  the  respiratoiy  organs,  disorders  of 
vision,  perverted  sensation,  convulsions,  paralyses,  and  coma  are  among 
^    the  most  common  symptoms  shown.     With  a  few  exceptions,  chiefly  in 
.  connection  with  colchicine  and  veratrine,  violent  vomiting  and  purging 
-:,  are  not  usually  seen,  and  in  this  respect  alkaloidal  poisoning  differs  from 
.    the  toxic  effects  of  most  of  the  mineral  poisons,  which  as  a  rule  occasion 
r    pronounced  emesLs  and  diairhoea.     As  the  effects  of  the  poisonous  alka- 
-^   loids  are  cliiefly  directed  to  the  nervous  system,  the  diseases  with  which 
:    they  are  likely  to  be  confounded  are  naturally  those  in  which  the  nerve- 
.;    centers  are  involved,  such  as  tetanus,  epilepsy,  apoplexy,  hysteria,  etc. 
,y  Treatment. — Suice  the  alkaloids  generally  act  rapidly,  prompt  treat- 

I;    ment  must  be  resorted  to  if  favorable  residts  are  to  be  secured.     As  in 
-1    all  other  cases  of  i>oisoning,  the  stomach  should  be  evacuated,  either  by 
emetics,  or  by  the  stomach-pump  or  stomach-tube,  and  the  organ  thor- 
T    onghly  washed  out  with  te])id  water.     In  the  absence  of  means  of  evacu- 
'    ating  the  stomach  promptly,  or  even  in  connection  with  such  means,  sub- 
.-  atances  should  be  given  which  will  render  the  alkaloid  less  soluble,  and 
,,   <5onsequently  retard  it«  absorption.     The  most  valuable  of  these  ai*e  tan- 
;    nic  acid,  and  iodine  dissolved  in  potassium  iodide  (the  official  compound 
;,  aolution  of  iodine  of  tlie  pharmacopoeia).     Finely  pulverized  charcoal 
' .  has  also  been  highly  recommended,  and  it  undoubtedly  may  sometimes 
be  usef id  by  mechanically  uniting  with  the  poison  and  slowing  its  ab- 
'  ^  sorption.     It  has  at  least  the  merit  of  beuig  harmless.     After  remo\4ng 
'    from  the  stomach  whatever  portion  of  the  pokon  is  still  there,  the  treat- 
^.  ment  shoidd  be  addressed  to  the  constitutional  sjTuptoms ;  and  as  these 
-'   are  commonly  produced  through  perverted  action  of  the  nervous  system, 


ill  coiiiiCM'tioii  witli  tlit^  syiiii)tuiiis,  the  results  <.if  rlinnir; 
As  the  alkaloids  fi^ciu'rally  produce  their  eft'eets  <'hi«-rty  ii 
cciitiTs,  it  iniglit  he  supjjost^d  that  eharaetei-istie  i>ost-iiJ< 'iti 
would  he  found  hi  the  hraiu  aud  spinal  eonl ;  this,  howe\ 
the  ease,  for  death  usually  ensues  before  defiiiitelv  ma 
ehanp'S  visihle  to  tlu*  unaided  ey(»,  or  even  discoverable  hy 
ean  he  produeed.  As  a  rule  it  is  the  absence  of  niarki 
a])pearanees,  rather  than  their  presence,  that  p<»ints  to 
alkaloids. 

Detection. — The  diseover\'  of  inorg-aiiic  i>oisons  in  1 
other  pai-t  of  the  })()dy  is,  with  few  exceptions,  gt*nenill\ 
niati<;al  certainty,  owing  to  their  unalterable  cliai-aeter,  tbt 
fl(*atioii,  and  their  d(*finiteness  of  redaction.  Such,  howe 
ease  with  the  alkaloids,  as  a  rule.  They  ai-e  all  more  oi 
and  their  complete  ])urifteation,  esj)ecially  when  preseri 
aimmnt,  is  freipiently  difficult,  and  their  rt*co^itioii  ther 
lished  tests  is  always  lal)onous,  and  sometimes  imi>ossib 
use  of  skill  and  care  at  every  step  can  positive  results 
should  he  stated,  however,  that  one  of  tlie  alkahiids,  stryr 
teral)ility  and  dcftniteness  of  reaction  appix)aehes  some^ 
ganic  poisons. 

Many  methods  have  been  devised  for  the  extiwtioi 
from  com])lcx  mixtures,  such  as  articles  of  food,  part? 
<»t(!.,  but  tlu^y  are  all  based  upon  tlie  method  first  sujrj; 
by  the  eminent  <'hemist,  Stas,  of  Brussels.  They  all  de| 
fact  that  tlu;  salts  of  the  alkaloids  are  soluble  in"  water,  li 
po.sed  in  atiueous  solution  Tipon  the  addition  of  au  alka 
which  abstracts  their  acid  and  libenites  the  alkaloid :  thi 
precipitated,  but  may  be  removed  by  shaking'  with  an  inun 
such  as  ether,  chloroform,  benzine,  or  some  other  similar  1 
tra<'ts  them  from  the  watery  mixtuit*  and  retains  them  in 
evaporation  of  the  li<iuid  tlie  alkaloid  is  left  behind  in  ii 
furth(»r  ])urilicatioii,  and  ultimat<*ly  for  testinj^.  The  vii 
suggested  for  the  extraction  of  alkaloids  differ  chiefly  in  mil 
cs])ccially  in  the  use*  of  ditTerent  immis('il>le  solvents.     In 

TTietliod    ethiM*   is   iisimI.    in    fhi\f   of  Ror^^i^x    fiii«1    Oi-i^^Ka^r^wl 
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acidulated  mixture  is  gently  heated  on  the  water-bath  one  or  two  hours, 
with  frequent  stinging,  and  the  occasional  addition  of  a  little  water  to  re- 
place what  is  lost  by  evaporation.  By  this  treatment  any  alkaloid  that 
may  be  present  is  converted  into  a  soluble  salt  and  passes  into  solu- 
tion. The  mixture  is  next  strained  through  several  thicknesses  of  fine 
clotli,  and  the  insoluble  material  thoroughly  washed  with  hot,  acidulated 
water.  The  turbid  fluid  thus  obtained  is  evaporated  at  a  verj^  gentle 
heat  on  tlie  water-bath  to  a  comparatively  small  bulk,  and  four  or  five 
volumes  of  strong  alcohol  are  slowly  stiired  in.  By  this  means  a  large 
number  of  foreign  bodies,  especially  albuminoids  and  proteids,  are  coagu- 
lated and  rendered  insoluble,  while  the  alkaloidal  salt  remains  in  solu- 
tion in  the  alcohol.  The  mixture  is  now  j)Oured  upon  a  paper  filter,  and 
the  residue  is  thoroughly  washed  with  hot  alcohol.  The  combined  alco- 
holic filtrates  are  evaporated  at  a  veiy  gentle  heat  on  the  water-bath  to 
the  consistency  of  a  thin  syrup,  and  when  cold  the  extrac»t  is  dissolved 
in  four  or  five  times  its  bulk  of  water  slightly  acidulated  with  sulphuric 
acid,  and  carefully  filtered  from  any  insoluble  material  that  may  have 
Beparated.  The  acid  filtrate,  which  contains  in  solution  in  a  small  bidk 
all  of  the  alkaloids  originally  present  in  the  material  tested,  is  now 
treated  with  about  half  its  volume  of  ether  and  thoroughly  shaken; 
upon  standing  a  short  time  the  ether  rises  to  the  top  and  is  removed  by 
a  pipette,  and  the  process  may  be  repeated  a  second  and  even  a  thu'd 
time,  if  deemed  necessarj- .  By  this  procediu^  considerable  coloring  mat- 
ter and  much  other  foreign  material  are  removed,  while  the  alkcdoidal 
.salts,  as  a  rule,  remain  behind  in  the  aqueous  fluid.  Tlie  ether,  however, 
may  extract,  wholly  or  in  part,  certain  substances  (including  a  few  alka- 
loids), such  as  picric  acid,  salicylic  acid,  digitaline,  caffeine,  colchicine, 
and  delphine,  which  are  sometimes  of  importance  in  toxicological  exam- 
inations; the  ether,  therefore,  should  be  allowed  to  evaporate  in  a  large 
watch-glass,  and  the  residue  tested  for  the  above  bodies  if  their  presence 
is  suspected. 

To  the  aqueous  fluid  an  alkali  is  now  added  in  very  slight  excess, 
such  as  ammonium  hydrate,  potassium  hydrate,  or  sodium  carbonate, 
the  first  being   generally  preferable,  although  sometimes  one  of  the 
others  is  more  usefiU.     By  this  treatment  the  alkaloidal  salt  is  decom- 
posed, and  the  alkaloid  set  at  liberty  and  precipitated.    A. double  volume 
of  chloroform,  or,  in  case  the  presence  of  mor|)hine  is  suspected,  amylic 
alcohol  is  added,  and  the  whole  is  vigorously  shaken  in  a  stout  stoppered 
tube,  flask,  or  separator}'  bidb.      Tlie  mixture  is  set  aside,  when  the 
chloroform  settles  to  the  bottom  of  the  vessel  and  carries  with  it  in  solu- 
tion the  great^^r  portion  of  any  alkaloid  that  may  have  been  present. 
By  means  of  a  pipette  the  aqueous  fluid  is  drawn  off,  and  again  shaken 
with  a  double  volume  of  (chloroform,  so  a.s  to  insure  the  complete  extrac- 
tion of  the  alkaloid.      Tlie  united  portions  of  chloroform  are  evapo- 
rated in  a  large  watxih-glass  at  a  gentle  temperature,  and  the  chara(*ter  of 
the  residue  critically  observed.    It  occasionally  happens  that  the  alkaloid 
is  left  ill  a  state  of  considerable  purity,  in  which  case  the  residue  may 
be  examined  by  various  tests  at  once.      Usually,  however,  it  contains 
too  much  foreign  material   to  pennit  the   direct  application  of  spe- 
cific tests,  and  it  must  be  purified  by  solution  in  dilute  acid,  filtration, 
neutralization,  and  reextraction  with  cldoroform  as  before  described. 
The  residue  from  the  evaporation  of  tliis  cldoroform  is  sometimes  pure 
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ttM\  tlu»  alkaloid  is  {^r^'iu^rally  obtained  siiffi<*iriitly  ]niii»  for 

This  process  of  piirilieation  iieoessarily  entails  the  lns> 
of  the  ])oison ;  but  it  shouhl  he  lx)riie  in  mind  that  a  sinu 
pure  alkah)id  is  far  more  readily  and  mnch   nion*  «vrtai 
than  a  hirjxe  quantity  that  is  impure.      The  lattrr.  indfnl. 
to  res])ond  to  any  of  the  (rharaeteristie  tests  of  tlie  alknloii 

Upon  shaking  chloroform  with  the  alkali nized  fluid 
suspected  alkaloid,  as  directed  above,  it  quite  frequenllv 
the  agitation  causes  the  chlorofonn  to  emidsionize.  In 
separation  from  the  atpieous  fluid  is  exeeediiijirly  slow  u 
tory.  To  remedy  this,  Allen  has  snjj^jLi^t.stecl  siibstitutinjr 
(Mjual  volumes  of  chloroform  and  etln*r.  This  is  an  exc#»ll< 
most  of  the  Jilkaloids,  although  not  quite  equal  to  ehlo 
but  as  it  does  not  emulsionize  nearly  as  readilv  as  the  lal 
gi'eatly  to  ])e  ])refenvd. 

^hniy  modilications  of  the  above  p^neral  niethwl  an 
spc<*ial  <'ases,  and  in  c(mnection  with  eaeli  lUkaloid  such 
mav  be  desir:ible  will  ])e  noted. 

Professor  Dragendorff  has  suggested  an  exceedingly  ela 
for  the  extraction  of  alkaloids  from  unknown  mixtures. 
ents  are  used  in  his  process,  and  an  effort  is  made  to 
gi'cater  or  less  degi'ce,  any  alkaloids  that   may  Ik*  pn^sent 
of  groups,  to  aid  in  th<»ir  subsfHpient  re<»ognition.      Wliile 
of  great  value  in  plant  amilysis,  and  is  sometimes  of  ma 
testing  ])arts  of  the  body  (especially  when  there  is  no  ehu 
used,  or  a  num])er  of  drugs  have  been  administered),  as  t 
nc<M\<sarily  cum])ei*soiue,  and  fre([uently,  in  my  experience, 
isfa(^tory  results  than  the  shoi'ter  and  moiv  dii-ei^t  nietlnKh 

It  is  scar(*ely  necessary  to  add  that  M'hatever  proi»e,<s 
the  j)oison  is  selected,  the  most  constant  attention  and  jia 
are  necessary  at  every  ste]).  None  but  absolutely  pure,  tc 
should  be  (Muployed,  (»very  utensil  should  be  semipuloiisly 
o])eratious  should  be  ])erformed  in  a  room  fi-oni  whieli  *p 
eluded,  and  to  which  the  analvst  alone  has  access. 


The  total  number  of  alkaloids  kno>m  is  larere,  but  niai 
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^  or  poisons,  but  the  plants  in  which  they  oeeui'  may  be  extensively  em- 

-  ployed,  and  as  their  efficiency  is  due  chiefly  or  entirely  to  tlie  presence 
'*-  of  the  alkaloid,  the  latter  has  an  importance  which  it  otherwise  would 
■'  not  possess. 

-  ACONrrE  AND  ACOXmNE. 

Aconitine  (sjTionyms,  aconitin,  aconitina  find  aconitia)  is  the  active 
principle  of  Aconitum  Napellus,  commonly  known  as  monk's-hood  or  wolf  s- 
_  t)ane.  The  alkaloid  is  found  in  all  parts  of  the  plant,  but  it  occurs  in  the 
:.  root  in  the  largest  proportion;  the  amount,  however,  found  in  the  latter 
1  is  exceedingly  variable,  ranging  from  less  than  0.1  to  0.6  percent.  In 
:■    addition  to  aconitine,  the  Acanitum  Xapellus  frequeutljr  contains  smaller 

-  quantities  of  other  alkaloids,  wliich,  however,  are  unimportant.  Other 
-J.  varieties  of  the  aconite  plant,  such  as  the  Aconitum  ferax  and  Aconitum 
r,  Fischeri^  owe  their  actiWty  to  alkaloids  similar  to  aconitine,  and  differ- 
^..  ing  practically  so  little  from  it  as  not  to  demand  separate  consideration. 
r.  Properties, — Aconitine  when  pure  is  a  colorless,  crystalline  solid; 
7.'  odorless,  but  possessed  of  an  acrid  taste,  which  is  followed  by  a  charac- 
teristic tingling  and  numbness  of  the  tongue  and  lips.     As  found  in  the 

"  '  3hops  it  is  exceedingly  variable  in  appearance  and  strength ;  much  of  it 
y  is  amorphous,  and  some  of  it  has  but  slight  activity,  containing  probably 
""  but  little  of  the  piu"e  alkaloid.  Pereira  states  that  he  took  a  grain  of  a 
French  preparation  without  perceiving  the  slightest  effect  either  locally 
K;  in  the  m(mth,  or  generally ;  and  Wormley  examined  three  Grerman  sx)eci- 
^  mens,  one  of  which  contained  only  a  trace  of  the  alkaloid,  and  the  other 

_  two  none.  In  my  own  experience  I  have  never  found  commercial  aconi- 
^''';  tine  wholly  destitute  of  activity,  but  the  difference  in  the  strength  of  dif- 
'^-\  erent  samples  is  very  great,  some  specimens  being  fully  six  or  eight  times 

•'  as  powerful  as  others. 

y'''        Like  most  of  the  alkaloids,  aconitine  is  sparingly  soluble  in  water, 
"''•   but  it  dissolves  readily  in  chloroform ;  in  ether  it  dissolves  verj'  much 
^'  less  freely.    It  has  decided  basic  powers,  neutralizing  acids  to  form  salts, 
■"  most  of  which  are  readily  soluble  in  water  and  in  alcohol. 
»^'  Symptoms. — Poisoning  by  the  alkaloid  aconitine  is  a  comparatively 

'^'  rare  occurrence,  but  cases  of  poisoning  by  aconite  or  some  of  its  prepara- 

•  -  tions,  such  as  the  tincture,  are  not  infreciuent.     In  the  latter  case,  how- 

•  «ver,  it  is  the  aconitine  that  produces  the  toxic  effects  quite  as  much  as 
1    if  the  alkaloid  had  been  taken  in  its  pure  state. 

-  The  symptoms  produced  by  poisonous  doses  of  aconite  are  in  many 
V  -  ways  peculiar,  and  are  sometimes  so  characteristic  that  a  diagnosis  may 
. ".  be  made  from  them  alone.  Immediately  or  soon  after  swallowing  the 
.     drug  there  is  a  sense  of  numlmess  and  a  peculiar  tingling  of  the  lips, 

tongue,  and  throat ;  this  is  followed  by  a  burning  pain  in  the  stomach, 

.  -  accompanied  by  nausea,  and  frequently  by  vomiting.     Purging  is  also 

.-;  aometimes  present.     The  tingling  and  numbness,  at  first  confined  to  the 

-j:^. mouth  and  throat,  extend  to  other  parts  of  the  body,  swallowing  becomes 

r.  Tdifficult  or  impossil)le,  and  there  is  a  partial  or  entire  loss  of  voice;  the 

^r.  vision  becomes  impaired,  the  body  is  bathed  in  cold  perspiration,  the 

heart's  action  becomes  feeble  and  irregular,  the  face  pale  and  shrunken ; 
f,,  there  is  gi*eat  prostration  ^rith  entire  loss  of  strength,  and  the  extremi- 
^  -ties  are  cold  and  elammv.   Sometimes  there  are  delirium  and  convulsions, 


'     I 


1. 


Tisiially  prculucos  (U*atli  rapully.  Dm?  c'ase  is  iveorihMl  in  wl; 
within  eight  minutes,  and  many  liave  Ik»cii  rt*porr».Hi  iu  wli 
mi  nation  ensued  within  an  hour.  On  tin*  other  hand,  1 
mav  be  dehived  several  horn's,  or  even  n  muiiber  of  da 
Malh^t  has  reported  a  ease  in  which  cloatli  4)ceurred  at  tl 
days. 

Fatal  Quantity. — As  the  aeonitiiic*  of  foiiiiiiei"«*e  fn- 
givatly  in  strength,  it  is  not  surprising  tliat  grt-ut  differei 
noted  in  tlie  doses  neeessary  to  produce  ilcath.  Piiiv  aer 
jihly  the  most  aetively  j)oisonous  snl)staii<*e  with  wliich  we  u 
<me  sixteenth  of  a  gi'ain  lias  oeeasioned  iloiith,  and  pnjluil 
<piantity  might  prove  fatal.  Pereira  rcfoi-ds  a  cast*  in  wh 
of  a  gi-ain  n(»arly  oeeasioned  the  death  of  an  olderly  lady: 
istered  hypodermieally  the  alkaloid  is  even  more  jx>werf 
than  when  taken  by  the  month. 

As  the  preparations  of  the  a(»onite  plant  vnry  exitKH: 
loidal  strength,  it  is  impossible  to  state  with  any  degTt*e  of 
minimum  fatal  doses;  twenty-five  droj^s,  liowcver,  of  tht 
four  grains  of  the  extniet,  have  proven  fahU,  although 
snndler  ([uantities  than  thes(\  if  prepartnl  from  verA*  aetiv 
aeonite  root,  might  oeeasion  fatal  results.  On  the  <^tlier  hi 
hav(»  oeeurred  from  comparatively  large  doses  botli  of  th« 
of  a<'onite.  Some  of  these  undoubtedlv  niav  liave  been  <i 
eieney  of  the  treatment  pursued,  while  othei-s  may  Ik*  are* 
the  inertness  or  slight  activity  of  the  prei)aration  taken. 

Treatment. — The*  stomaeli  should  be  evax'uated  as  s<k 
either  ])v  the  stonuieh-j)ump  or  by  emetics,  and  tannic  aciv 
infusions  containing  it,  and  solution  of  iodine  in  jxitassiii 
be  adniinist(*red  with  the  hope  of  reducing  the  solubility  of 
and  therefore  retarding  its  absorption.  Heart  stimnlaiits  sli 
<*mi>loyed,  and  of  these*  annnonia,  alcohol,  nux  vomica,  an< 
th(»  most  ust^ful :  the  hitter  has  been  highly  recommendeil,  e: 
given  liy])odermi<'ally.  In  idl  <'ases  the  patient  ishoiild  V 
artificial  heat,  if  necessaiy,  Ix^ing  applied  to  the  extremities 

Post-mortem  Appearances. — ^Vs  is  the  ea^e  with  most 
ous  alkaloids,  a<»onitine  does  not  produce  aiij'   deeichillv 
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.~  alkaloids,  nor  does  it  produce  any  characteristic  color  reactions.    In  fact, 

~  tliei'e  is  no  reliable  chemical  test  for  aconitine.  The  physiological  effects, 
however,  of  the  alkaloid  are  very  marked  and  quite  characteristic.  If 
an  exceedingly  miimte  j)ortion  of  it  in  solution  is  placed  upon  the  lips 

*  or  tongue  a  peculiar  tingling  and  numbness  of  the  part  is  obsen- ed,  which 
may  continue  for  a  number  of  hom*s.     As  small  an  amount  as  1-1600 

■  of  a  grain  is  capaWe  of  producing  a  well  marked  effect.  When  adminis- 
tered to  the  lower  animals  very  small  qTiantities  produce  fatal  residts ; 
the  1-3000  of  a  gi*aiu  of  pure  aconitine  injected  hypodermically  will  kill 
a  mouse  within  half  an  hour.     These  j)hysiological  effe<*ts  are  the  tests 

'  chiefly  to  be  depended  upon  in  testing  for  the  presence  of  the  alkaloid. 

Detection  of  the  Poison. — In  theCmtents  of  the  Stomarh. — The  mate- 
rial should  first  be  carefully  examined  for  tlie  presence  of  any  pieces  of 
leaves,  root,  or  bark,  since  the  poisoning  may  have  been  produced  by 
parts  of  the  plant  itself;  in  case  such  portions  are  discovered,  they 
should  be  thoroughly  cleansed  and  examined  under  a  microscope,  and 
also  chewed  between  the  front  teeth  to  observe  whether  a  tingling  sensa- 
tion is  imparted  to  the  tongue  and  lips.    Whether  parts  of  the  plant  are 

f  found  or  not,  the  contents  of  the  stomach,  finely  conmiinuted  if  neces- 

'  sary,  are  treated  with  a  small  amount  of  acetic  acid,  very  gently  heated,  and 
the  general  process  described  on  page  418  then  followed.  The  first  chloro- 
form extract  should  be  dissolved  in  a  few  drops  of  water  slightly  acidu- 

'  lated  with  acetic  acid,  and  a  single  drop  placed  on  the  end  of  the  tongue, 

^  allowed  to  remain  there  for  one  minute,  and  then  discharged.     M  no 

.  tingling  or  numbness  is  observed  at  the  end  of  fifteen  or  twentv  min- 
utes, it  is  generally  useless  to  proceed  f miher ;  but  if  these  physiological 

.  effects  are  manifested,  a  small  amount  of  the  same  solution  may  be  given 
hypodermically  to  a  moTise,  or  some  other  small  animal,  and  the  effects 
observed.     If  aconitine  is  present,  death  will  usually  occur  within  an 

.  hour.  Should  these  physiological  tests  show  the  probable  presence  of 
aconitine,  what  is  left  of  the  solution  of  the  first  chloroform  exti*act 

,,  should  be  filtered,  the  filtrate  rendered  alkaline,  and  again  extracted 
with  chloroform ;  the  residue  obtained  upon  evaporation  of  the  latter 
should  then  be  dissolved  in  very  dilute  acid,  and  the  generic  tests  for 

.  alkaloids  applied  to  secure  in  a  general  way  confirmatory  evidence  of 
the  presence  of  the  poison. 

In  the  Tissueif, — The  liver  and  kidneys  are  the  organs  in  whose  tissTies 
aconitine  is  most  likely  to  be  found.  To  detect  its  presence,  the  organ 
should  be  finely  subdivided,  mixed  with  water  to  a  thin  paste,  and  mod- 
erately acidulated  with  acetic  or  tartaric  acid.  The  process  may  then 
be  conducted  as  directed  above  in  connection  with  the  contents  of  the 
stomach. 

0\ving  to  its  exceedingly  toxic  nature,  the  smallness  of  the  dose  re- 
quired t.o  produce  death,  and  the  somewhat  uncertain  character  of  our 
present  tests  for  its  recognition,  accmitine  j)Ossesscs  rather  more  interest 
m  legal  medi<*ines  than  most  other  poisons.  It  is  one  of  the  few  sub- 
stances which  in  the  present  state  of  toxicology  might  be  criminally  ad- 
ministered Hud  leave  no  positive  evidence  of  the  crime ;  if  a  small  but 
fatal  dose  of  the  poison  were  to  be  given,  especially  if  it  were  adminis- 
tere»d  hypodermi(»ally,  the  chances  of  its  detection  in  the  body  after  death 
-would  not  be  great. 
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A  SYSTEM  OF  LEGAL   MEDICIXE. 


BELLADONNA  AND   ATROPINE- 


Atropine  (synonyms,  atropin  and  atropia)  is  the  chief  activt?  price 
of  Atropa  Belladonna,  or  deadly  nightsliade.  It  cxisfe  in  all  ji«irt>«f  :iif 
plant,  but  more  especially  in  the  root,  ^vhere  it  is  found  in  qimtibri 
ranging  from  0.3  to  0.5  percent. 

Properties. — Atropine  is  a  colorless,  crj'stalliue  solid,  devvdd'ji  4c. 
and  possessed  of  a  hitter,  acrid  taste.  It  is  sparingly  ^^:»lnlil♦•  hi  la:--. 
but  dissolves  fairlv  readilv  in  ether  and  ver\'  readilv  in  elilor.fi-riL.: 
has  quite  strongly  alkaline  properties,  and  completely  m-utralinskit 
producing  salts,  most  of  which  are  soluble  in  water. 

Symptoms. — Since  atropine  is  the  active  priiu-iple  of  b»-lkdMim3i* 
poisonous  effects  of  the  two  are  practically  identical,  the  only  in«i#-¥«rr 
difference  being,  as  would  be  expected,  that  the  ntropim- a>ard- ft^^ 
more  rapidly  than  the  crude  drug.  A  toxic  dose  of  either  t«<^i.^i»i» 
8}Tnptoms  which  vary  somewhat,  but  are  in  the  main  as  fulluws:  Tby 
is  great  drv'ness  of  the  mouth  and  throat,  extreme  redness  of  tbf  tons*, 
difficulty  in  swallowing,  wide  dilatation  of  the  pupils  with  iniiwmvtirisit 
and  well-marked  delirium ;  the  latter  is  somewhat  chara<*t«  ri>ii<-.  Visj 
generally  of  a  pleasing  nature,  althougfh  sometimes  it  a:5sumes  a  mani*» 
form.  Nausea  is  ofteu,  la,nd  vomiting  occasionally,  present.  *\>th«-«."r 
progresses  speech  becomes  difficult  or  imi>ossible,  tht*re  ii^  grvat  thi>- 
numbness  of  the  extremities,  partial  or  complete  paralysis  of  tb-  ]m.h 
and  fre([uently  entire  loss  of  sight.  Tlie  pulse  l>ec*onies  fet^hlt*  and  rdji 
and  often  intennitting ;  a  deep  red  eruption  sometimes  aj>]»ejir>mii*' 
skin;  profound  coma  sets  in,  and  death  occurs,  occasionally  j»mtde^irT 
convulsions. 

Atropine*  and  belladonna  exercise  their  poisonous  effects  IiowhT'T*- 
troduced  into  the  system,  and  many  cases  are  rt»iK)rte<l  of  toric  ^y^.• 
toms  from  their  1()(»h1  application  to  the  skin  and  to  ulofrs,  anilevrnvbri 
used  about  the  eye  or  the  ear.  At  least  one  ca-se  is  reportt^l  i»f 'irai: 
from  the  extennd  use  of  the  alkaloid. 

Period  when  Fatal — The  effects  both  of  atropine  and  lifll*J«nu 
usutill;^'  begin  within  an  hour,  stmietimes  showing  tlicniseh>s  §  f-^ 
minut(*s  after  thev  art^  taken.  Occasionallv,  liowever,  no  disruri'Sii^-- 
shown  for  a  considerable  period,  one  case  being  recordeii  in  whirh  tk  fo^ 
synii)tonis  were  delayed  for  five  hoiu^.  After  tlie  effects  lK**rin  to  mil- 
fest  theins(»lves  the  progress  of  the  case  is  usually  slow,  deatli  raivK'' 
eurrinti:  before  the  end  of  a  number  of  houi-s.  In  <ine  case,  hovrever.? 
ensued  in  two  houi^s,  and  in  another  in  three  and  tliree  qujirter  lioc^: 
and  a  sur])rising  case  is  reported  of  death  iu  five  minutes  after  thetyf; 
dermic*.  inj(»etion  of  a  small  amount  of  the  idkaloid.  On  the  otht-r  bit- 
the  person  may  lin<i:er  fifteen  or  twenty  hours,  and  death  may  <KrurcTi 
as  late  as  the  second  or  third  day. 

Fatal  Quantity. — Probably  the  smallest  fatal  dose  of  atn>]>iiir  ^ 
corded  is  one  thirti(4h  of  a  grain  given  hyiK>dermically ;  one  twtlftl  ■ 
a  grain  ]»y  tlu*  stomach  has  also  ])roduced  fatal  eflfects;  and  a  el\>M  - 
belladonna  root,  containing  by  ealeuhiticm  a  sixth  of  a  gniin  of  thra3> 
loid,  has  oecjisioned  death.  On  the  other  hand,  recovei^'  has  takm  {^' 
from  (juite  lar<re  doses,  both  of  the  alkaloid  and  of  the  drug.  Drs.  L*'i> 
and  Weseott  report  <»ases  in  which  complete  recoverj'  oceiured  afttr'jt 
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ng  a  grain  of  the  alkaloid,  and  in  other  cases  recovery  has  followed  even 
arger  doses,  Dr.  Eliot  recording  entire  recovery  aft^r  the  ingestion  of 
bur  grains  of  the  sulphate.  It  is  an  interesting  fact  that  although  atro- 
>ine  is  an  exceedingly  active  substance  physiologically,  and  sometimes, 
LS  indicated  above,  produces  death  in  small  dose,  yet  as  a  rule  recovery 
akes  place  even  from  large  doses,  and  often,  moreover,  without  antidotal 
reatment ;  of  thirty-two  cases  of  poisoning  by  the  alkaloid,  collected  by 
)r.  Eliot,  only  two  proved  fatal. 

Treatment. — If  seen  early,  the  stomach  shoiUd  be  thoroughly  evacu- 
ated by  the  use  of  emetics  or  the  stomach-pump,  and  at  the  same  time 
hemical  antidot<3s  may  be  employed.  Of  the  latter  probably  the  best  are 
annic  acid,  solution  of  iodine,  and  finely  pulverized  charcoal. 

Morphine  should  be  administered,  preferably  h3T)odermically,  in  doses 
>f  from  a  quarter  of  a  grain  to  a  gi'ain,  and  repeated  from  time  to  time 
P  necessary  to  control  the  delirium.  Pilocarpme  by  the  mouth  or  sub- 
utaneously  has  also  been  highly  recommended.  As  the  poison  is  elimi- 
lated  largely  by  the  urine,  stimulating  diuretics,  like  sweet  spirit  of  niter, 
re  sometimes  useful,  and  the  patient  should  be  catheterized,  if  necessary, 
o  avoid  the  danger  of  reabsorption  of  the  poison  from  the  bladder. 

Post-mortem  Appearances. — These  are  not  usually  characteristic, 
nd  occasionally  no  post-mortem  effects  are  observable.  Tlie  most  com- 
Qon  appearances  are  dilated  pupils,  redness  of  the  tongue,  and  injection 
»f  the  mucous  membrane  of  tiie  stomach  and  small  intestines.  The 
ilood-vessels  of  the  brain  are  usually  congested,  and  there  is  often  en- 
gorgement of  the  lungs.  The  heart  is  frequently  empty,  and  the  blood 
3  generally  liquid  and  of  a  dark  color. 

Tests. — Atropine  responds  to  all  of  the  ^neral  tests  for  alkaloids, 
^ving  precipitates  with  solution  of  iodine,  picric  acid,  tannic  acid,  etc., 
►ut  there  is  nothing  in  its  behavior  with  these  reagents  which  especially 
haracterizes  it,  or  distinguishes  it  from  other  alkflJoids.  We  have,  how- 
ver,  three  tests  which  are  characteristic,  especially  when  taken  in  con- 
anction  with  one  another ;  these  are  the  physiological  test,  Vitali's  test, 
.nd  Wormley's  test. 

(a)  Physiological  Test — Atropine  when  introduced  into  the  eye  of  man, 
•r  into  that  of  one  of  the  lower  animals,  occasions  marked  dilatation  of 
he  pupil ;  this  is  produced  by  very  minute  quantities,  and  lasts  for  a 
onsiderable  length  of  time,  often  persisting  several  days.  The  eye  of 
he  cat  is  particularly  well  adapted  for  this  test,  although  that  of  man 
lay  be  used  without  danger  if  proper  precautions  be  observed,  such  as 
lot  using  too  large  an  amount,  and  taldng  pains  to  have  the  material 
mployed  and  the  instruments  used  for  introducing  it  entirely  aseptic. 

This  test  is  exceedingly  delicate,  and  can  detect  even  a  smaller  amount 
han  the  1-100,000  of  a  grain.  Hyoscyamine  and  hyoscine,  which  are, 
s  we  shall  see  further  on.  Isomers  of  atropine,  and  which  constitute 
rith  it  a  group  of  alkaloids  known  as  the  mydriatics,  produce  t^  e  same 
ffecit ;  hyoscyamine,  in  fact,  is  somewhat  more  energetic  in  dilating  the 
»upil  than  atropine,  and  hyoscine  is  more  powerful  than  either. 

A  few  other  substances  also  cause  dilatation  of  the  pupil,  the  most 
onspicuous  of  which  are  cocaine,  and,  to  a  less  degree,  digitalis  and 
oniinc :  nil  of  these,  however,  are  far  less  energetic  than  atropine,  and 
heir  effects  are  much  more  evanescent. 

Seliiii  and  other  investigators  have  found  that  certain  ptomaines  pos- 
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sess  mydriatic  power  closely  resembling  that  of  atropine,  lur  vi-.  U-t-r 
may  be  distiiigiiished  fi-om  them  by  other  tests  e.spe»-ially  ly  tl-  > 
next  to  l)e  considered. 

[h)  Vitalis  Teat. — If  atropine  is  treated  with  a  ftw  dri>ib  «•'  o  o 
nitric  acid,  evaporated  to  dryness  at  a  ^eiith*  heat,  and  tht  iv>iilir.  wi. . 
is  colorless  or  slightly  yeUow,  touched  with  a  drop  of  alathob-  ^'.^•\ : 
of  potassium  hydrate,  a  piuple  color  is  developt»d,  rapitUy  •liiL.nt.: : 
violet,  then  to  diu'k  red,  and  finally  disappearing^.  (N»f  .V*.  i.  r.if^ 
Plate,)  This  beautiful  and  higldy  characteristic  t«:*st  resjHiii«i>:i»iL-i- 
ceedingly  minute  quantity  of  the  alkaloid,  considerably  les!i  ibai  1-V".m 
of  a  ^ain  giving  a  decided  reaction. 

The  two  isomers  of  atn)pine,  hyoscyamiue  and  hyosciiif,  i'n''h»-*i> 
same  reaction,  but  no  other  alkaloid  gives  an  effect  whioli  rt»iil'i  V  i> 
taken  by  a  competent  observer  for  that  of  atropine.  It  has  It^itLii-; 
that  veratrine  gives  a  somewhat  similar  reactii>u,  but  I  bav*-  \»r\\  '^^-r 
to  verify  the  statement.  Several  speeuueus  of  the  jdkaloid  uf  tit-  M 
make,  when  examined  by  Vitali's  test,  have  given  only  a  brDvnbLii* 

Brouardel  and  Ogier  have  been  unable  to  obtain  an  atrtfiin^  fta-r  * 
by  this  test  from  any  ptomaine  which  they  have  se]»arat«^l  fr«'L  ':* 
human  body.  It  is  a  test,  tlierefore,  of  great  value.  lu  tin*  j.tvxl-^  : 
much  foreign  material  it  sometimes  fails  to  respond,  and  it  is  im^-irs:'. 
therefore,  before  applying  it  to  the  suspected  substance,  es^ptiuiBy  i:'*: 
latter  is  an  extract  from  a  stomach  or  otlier  organ,  that  it  bt-  purifr-it 
far  as  possible. 

(c*)  Wonnley's  Test, — If  a  sti-ong  solution  of  bromine  in  hydn'l-:  :^: 


the  1-10,000  of  a  gi'ain  yielding  good  results.  The  te^t  isals*"!-''- 
teristie,  for  while  most  if  not  all  of  the  other  alkaloiiLs  give  witlitlK-'^' 
yellow  precipitates,  they  aU  remain  amorphous  with  a  few  tx«-»i::'> 
Hyoscyamini^  and  hyoscuie  give  crystaUiue  precipitates  wIul-Ii  inua-'V 
distinguished  from  atropine,  and  meeonine,  one  of  the  eoiistitiiHL>  ' 
opium,  also  produces  a  ciystalline  precipitate,  which,  liowt'v»»r.  i-a.?- 
guislicd  under  tlie  microscoix?  by  its  different  eiystalliue  (orm:".^'- 
nine,  moreover,  is  easily  differentiated  from  atropine  bv  not  iv>|-  tii  l; 
to  either  the  physiological  or  VitaU's  test. 

Detection  of  the  Poison. — In  the  Contents  of  the  Sfotnath.—Tli*^ 
terial  sh<mld  bc^  carefully  inspei»ted  for  pieces  of  leaves,  nnit,  or  1-  r:- 
which  are  often  foiuid  in  case  the  poisoning  has  been  jiroduiH-J  hy-^ 
ing  parts  of  the  plant.     If  such  portions  are  discovennl  thry  slh^di  ' 
thorouglily  waslunl  and  examined  under  a  lens  to  determine  tbrirti*' 
character.     \Vlu'lh<M'  portions  of  the  plant  are  found  or  not.  tbr  -h 
tents  of  the  stomach  should  be  finely  comminuted,  if  ntK'rssan. » 
ulated   with    a    snuill    amount   of   acetic   acid,    gentlv   hcateil  vn  -^ 
water-bath  for  an  hour  or  two,  and  the  general  pi-ooess  di':?cril»^  •  ■ 
page  418  then  followed.    The  fii'st  chloroform  extract  is  raivlv  puivt*iivni 
for  the  various  tests,  and  it  shoidd  be  dissolved  in  a  smiill  amount  ■ 
a<'idulated  water  and  filtered;  the  filtrate  should  be  made  fefhlyaUai' 
and  again  extract(»d  with  chloroform.     The  residue  obtained  up^ii'^^l* 
onition  of  the  chloroform  may  now  he  subiected  to  the  three  tesi.^a'-'* 
mentioned,  begiinmig  with  the  physiological  te«t,  which  is  best  pcrfiO* 
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17  as  follows :  a  small  portion  of  the  extract  is  dissolved  in  a  little  water 
feebly  acidulated  with  acetic  acid,  the  mixture  carefully  fQtered,  gently 
boiled,  and  when  cold  one  or  two  droj)s  of  the  fluid  taken  up  by  means 
of  a  small  sterilized  pipette,  and  placed  in  the  eye.     The  pupil  should  be 

■  carefully  watched  every  few  minutes  and  compared  with  the  untreated 
eve,  and  if  at  the  end  of  an  hour  no  effect  is  shown,  especially  if  nega- 
tive results  are  obtained  upon  repeating  the  test,  the  absence  of  atropine 
may  Ik*  definitely  stated.  If,  however,  dilatation  is  produced,  the  period 
of  its  duration  should  be  caivfuUy  noted,  and  other  jwrtions  of  the  chlo- 
roform extract  should  be  tested  by  Vitali's  and  Wormley's  tests.  If  the 
two  latter  also  give  positive  resxUts,  the  presence  of  atropine,  or  one  of 

.    its  isomei's,  is  clearly  established. 

In  the  Tissues. — The  organs  to  be  tested,  such  as  the  liver,  kidney, 
or  brain,  should  be  finely  comminuted,  mixed  with  snflBcient  water  to 
make  a  thin  paste,  and  acidulated  with  acetic  or  tartaric  acid.  The  mix- 
ture is  gently  heated  on  a  water-bath  for  an  hour  or  two,  and  the  subse- 
quent process  conducted  as  described  above  in  connection  with  the  con- 
tents 'of  the  stomach. 

HYOSCYAMUS  AND  STRAMONIll^I ;    HYOSCYAMINE  AND  HYOSCENE. 

The  two  alkaloids  hyoscyamine  and  hyoscine  are  the  active  principles 
of  Uyoscyamm  Niger,  or  henbane.  Hvoscyamine  is  also  found  in  small 
but  variable  quantities,  associated  witli  atropine,  in  belladonna,  and  it  is 
the  chief  active  principle  of  stramonium  (Datura  Stramonium),  in  which 
it  is  accompanied  by  a  little  atropine. 

Hyoscyamine  and  hyoscine  are  isomers  of  atropine,  having  exactly 
the  same  atomic  composition  as  the  latter ;  they  are,  moreover,  ver^'  simi- 
lar in  their  chemical  properties  and  physiological  effects. 

For  convenience'  sake  the  three  are  often  spoken  of  collectively  as 
the  *^  mydriatic  alkaloids,"  by  reason  of  their  effect  on  the  i)upil,  which 
is  more  marked  than  that  produced  by  any  other  substances. 

On  account  of  their  close  resemblance  all  three  of  the  alkaloids, 
and  the  various  plants  from  which  they  are  produced,  have  essentially 
tlie  same  toxic  effects ;  hyoscine,  however,  produces  upon  the  system  a 
more  hypnotic  influence,  and  has  less  tendency  to  occasion  delirium  than 
atropine  or  hyoscyamine.  Wliat  has  been  siiid,  thereof  ore,  concerning  atro- 
pine and  belladonna  may  be  largely  repeated  in  regard  to  hyoscyamus, 
stramonium,  hyos(»yamine,  and  hyoscine,  the  symptoms,  treatment,  etc., 
beiner  practically  identical.  The  alkaloids  hvoscvaniine  and  hvoscine  re- 
spoiid  to  the  same  tests  as  ati'opine.  They  are  to  be  extract(*d  from  the 
organs  of  the  body  in  the  same  way  as  has  been  described  in  connection 
with  atropine,  and  the  same  method  of  identifying  them  should  be  used. 

Although  the  three  tdkaloids  may  be  distinguished  and  sef)arated  from 
one  another  by  a  difference  in  the  solubility  of  certain  of  their  salts  when 
there  is  a  fair  amoTint  of  material  to  operate  upon,  in  toxicological  exam- 
inations the  quantity  of  alkaloid  (extracted  is  almost  invariably  so  small 
that  a  jK)sitive  determination  as  to  wliich  of  the  three  it  is,  generally  is 
impossible.  We  are  usually,  then*fore,  obliged  to  admit  that  the  alka- 
loid extracted  mav  be  anv  one  of  the  three. 

This  is  sometimes  a  matter  of  considemble  medico-legal  importance, 
for  an  indictment  alleging  specifically  the  administration  of  one  only  of 
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these  bodies  could  not  generally  be  sustained  if  the  chemii-al  aiisily-;* 
alone  were  dei)ended  on.  The  presence  of  one  of  the  mydriatic  alk.ii^ ii- 
might  be  clearly  established,  but  it  would  generally  be  iinpossibW  t(;  >r..T- 
absolutely  which  of  the  tliree  it  was. 

<'0(\\IXE. 

Cocaine  is  the  active  principk*  of  En/throxf/Ion  Cora,  a  shrub  lthwii  j 
in  various  parts  of  South  America.     It  exists  chiefly  in  the  leavf«<'»l  i. 
plant,  combined  with  cocatiinnic*  acid  and  associated  probably  wiiL  •.. 
or  two  other  tdkaloidal  substiinces,  which,  ho%vever,  ai-e  of  no  lh^ht  ::■ 
portance.     Tlie  quantity  of  cocaine  present  in   the  fresh  lrav.-»»  raii'-^ 
from  0.3  to  1.0  percent.,  the  average  beinjr  about  0.75  jH^nvuT.:  I".* 
upon  being  ke})t  some  time  the  tdkaloid  gi'adiially  disiipjx'ars  by  Ti^iMi. 
position,  and  the  drug  becomes  inert. 

Properties. — Co(»aine  when  pure  is  a  coloi*less,  <»rystallintf  tuAuh  >:a:- 
ingly  soluble  in  water,  but  tlissolving  readily  in  ether,  <'hlori»fon:i.  jti.-! 
alcohol.  The  free  alkaloid  has  only  a  slig:htly  bitter  tast<%  )>ut  it>  sLr> 
are  decidedly  bitter.  It  is  of  strongly  alkaline  rt*action,  unitiu?  tt.tI 
acids,  completely  neutralizing  them,  and  fomiin^  s^dts.  Of  tLt>«'  tl 
one  produced  by  its  union  with  hydi"0(*hloi-ii;  acid,  and  kno\^^K  th«'nf' >. 
as  the  hydrochloride,  hydrochloratc,  or  muriate  of  eocraine,  is  tin-  "L- 
most  commonly  employed  in  medicine. 

Symptoms. — In  most  of  the  reported  cases  of  poisoning  hy  «Niim- 
the  alkaloid  has  not  been  administered  by  the  mouth,  but  has  eithtr  1»it': 
given  hypodermically  or  applied  locally  to  a  mucous  meDihraiiH.  ii> 
that  of  the  eye,  the  nose,  or  the  Tirethra.  However  introduced  iiit«'  li* 
system,  if  in  sufficiently  large  dose  it  occasions  rapid  and  seven*  di<nL^' 
ances.  The  symptoms  frequently  vary  greatly  in  diffen^nt  cas*^*.  W-j^ 
modified  probably  by  the  quantity  absorbed,  the  susceptibiUty  of  tbi:- 
dividual,  and  the  concurrent  action  of  known  or  latent  ilisease.  Th»'  In 
effect  shoAvn  is  generally  great  ner\'ous  excitement,  often  atteiul'-d  nti 
a  sense  of  fullness  and  oppression  in  the  hctid,  and  sometimes  asMriatrJ 
with  nausea  and  vomiting.  At  first  there  is  usually  an  incrw^ed  f^ 
quency  of  the  jmlse  and  respiration,  but  this  is  generally  succeedrfl'j* 
marked  diminution  of  both,  especially  observal>le  in  the  hi^athiDg.  wL)-- 
becomes  slow  and  labored.  The  pupils  are  usually  dilated,  the  extM 
ities  become  cold,  and  the  difficulty  of  respiration  produces  deficient  or 
genation  of  the  blood,  which  is  shown  by  a  cyanotic  condition  of  th^ffc* 
The  pulse  grows  feeble,  sometimes  being  imj>erceptible,  the  brealliK 
becomes  more  and  more  labored,  violent  convulsions  appear,  sncrteck 
by  coma,  and  death  generally  follows  fi*oni  apnoea,  although  ocwaoniiij 
from  cardiiic  failure.  Many  cases  occur  in  which  the  symptoms  diS*^ 
from  these  in  several  respects ;  in  some  there  is  delirium,  in  othei?  at 
consciousness  is  present  almost  from  the  beg:inning',  while  in  others  i> 
only  pn)minent  symptom  is  an  intense  sense  of  asph3rxia. 

Period  when  Fatal — Cocaine  generally  acts  with  great  np*?- 
especially  when  given  h>T>odermically  or  when  applied  to  mucous  5& 
fa<*es.  One  case  is  recorded  in  which  death  occurred  in  twenty  miaitt'^ 
another  in  four  minutes,  and  still  another  in  forty  seconds.  Oecasioiil? 
cases  are  somewhat  more  protracted,  but  generally  if  the  patient  suni** 
half  an  hour  recovery  follows. 
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Fatal  Quantity. — It  is  impossible  to  state  definitely,  in  the  present 
condition  of  our  knowledge,  the  smallest  fatal  dose  of  cocaine,  but  it 
probably  is  not  far  from  half  a  grain.  Somewhat  less  than  the  latter 
quantity,  given  hypodermically,  has  produced  death  in  at  least  one  case, 
and  one  twentieth  of  a  grain  given  hypodermically  to  a  girl  of  twelve 
years  has  occasioned  dangerous  symptoms.  Even  as  small  an  amount 
as  the  one  hundredth  of  a  grain  in  solution  applied  to  the  eye  of  a  child 
fourteen  years  old  has  occasioned  decided  symptoms  of  poisoning.  On 
the  other  hand,  recovery  has  followed  the  administration  of  large  doses 
of  the  alkaloid,  such  as  twenty-two  grains  taken  by  the  mouth,  and  ten 
grains  given  hypodermically. 

Treatment. — If  the  poison  has  been  taken  by  mouth,  the  stomach 
should  be  evacuated  promptly  by  the  use  of  an  emetic  or  the  stomach- 
pump,  and  at  the  same  time  tannic  acid,  iodine,  or  charcoal  may  be  ad- 
ministered as  possible  chemical  antidotes.  In  the  great  majority  of  cases 
of  poisoning  by  cocaine,  however,  the  alkaloid  is  given  hypodermically, 
or  has  been  absorbed  from  some  mucous  surface,  and  in  these  instances 
evacuation  of  the  stomach  is  naturally  unnecessary.  The  constitutional 
symptoms  shoiQd  be  combated  by  the  use  of  stimulants  such  as  alcohol 
and  ammonia,  given  by  the  mouth  or  by  hypodermic  injection.  Inha- 
lations of  amyl  nitrite  and  hypodermic  injections  of  nitro-glycerine  are 
often  signally  usefiQ ;  and  inhalations  of  pure  oxygen  are  very  valuable 
in  relieving  threatened  asphyxia.  In  case  breathing  ceases,  artificial  res- 
piration shoiQd  be  resorted  to,  and  electricity  may  be  tried,  with  some 
chance  of  favorable  results. 

P«>st-mortem  Appearances. — ^No  characteristic  post-mortem  appear- 
ances follow  cocaine  poisoning.  The  blood  is  genendly  dark  and  fluid^ 
and  there  is  likely  to  be  congestion  of  the  lungs  and  other  internal 
organs,  but  it  is  scarcely  necessary  to  say  that  these  are  not  peculiar  to 
death  from  this  cause. 

Tests. — Cocaine  responds  to  all  the  general  tests  for  alkaloids,  giving 
precipitates  with  tannic  acid,  picric  acid,  solution  of  iodine,  ete.,  but  these 
are  not  distinctive,  nor  unfortunately  do  wepossess  at  the  present  time 
any  one  characteristic  test  for  the  alkaloid.  The  following  reactions,  how- 
ever, taken  conjointly,  will  usually  serve  to  identify  it : 

(a)  Permanganate  Test — If  to  a  fairly  strong  solution  of  a  salt  of  coca- 
ine a  few  drops  of  a  solution  of  potassium  permanganate  are  added, 
boautifiQ  violet-colored  crystals  of  cocaine  permanganate  are  formed 
and  precipitated. 

(6)  Ferric  Chloride  Test — ^If  cocaine  in  solution  is  boiled  for  a  few 
minutes  with  dilute  sulphuric  acid,  it  is  decomposed  with  the  formation 
of  benzoic  acid.  If  the  liquid  is  now  neutralized  by  the  careful  addition 
of  potassium  hydrate  and  a  few  drops  of  ferric  chloride  solution  then 
ad^d,  a  pale  brownish  yellow  precipitate  of  ferric  benzoate  is  produced. 

(c)  Odor  Test, — If  cocaine  is  treated  with  fuming  nitric  acid,  evaporated 
to  dryness,  and  the  residue  treated  with  an  alcoholic  solution  of  caustic 
.  potash,  a  strong  odor  like  that  of  peppermint  is  evolved. 
^-  {d)  Physiological  Tests. — K  a  solution  of  cocaine  is  introduced  into  the 

J  cnre  of  man  or  one  of  the  lower  animals,  it  causes  marked  dilatation  of 
f ;  the  pupil,  much  resembling  the  effect  produced  by  atropine  and  the  other 
"^'.  mydriatic  alkaloids.  The  mydriasis,  however,  following  the  application 
^  of  cocaine  differs  from  that  occasioned  by  atropine  in  requiring  for  its 


c'oniiniiiiiti^'d,  mixed  witli  watiT  to  a  thin  jmste,  and  aridulat 
or  tartaric  aoid.  If  vomited  matter  or  tlie  fHuitoiitss  of  a  t^l 
be  tested,  the  material  should  be  mmle  fluid  with  water,  a 
as  above.  The  mixture  in  either  ease  is  digested  on  the  mi 
gentle  heat  for  an  liour  or  tw<^,  strained,  and  the  general  p 
oxtniction  and  purification  of  alkah>ids  described  on  imjjre 
sued,  ehlorofoi-m  behig  ])V  preference  the  iuiiuiseible  solvent 
part  of  the  purified  residue  should  be  dissolved  in  a  ver 
acetic  acid,  and  a  drop  applied  to  the  lip  or  tongue,  and  tl 
observed ;  another  drop  should  be  placed  in  the  eye  of  a 
pupil  watched  for  several  hoiurs.  If  the  portion  applied  U. 
<luces  decided  numbness,  and  the  solution  introduced  into  t 
cat  occasions  a  somewhat  fugitive  dilatation  of  the  pupiL  wt 
able  proof  of  the  presence  of  cocaine.  The  remainder  o1 
n\sidue  should  then  he  tested  by  the  st»veral  other  reiaetions 
loid,  and  if  they  all  give  characteristic  responses,  the  preser 
is  established. 

(X)LCHICUM  AND   COLCHICINE. 

Colchicine  (sjTionyms,  eolchicin,  colehichia,  and  colehicu 
ive  principle  of  Colrhirum  autumnale,  or  meadow-saffron. 
exists  in  all  pai-ts  of  the  plant  in  quantity  ranging  from  1 
cent. 

Properties  of  the  Alkaloid. — Colchicine  when  pure  is  i 
which  is  usually  amorphous,  but  which  may  be  obtained  m 
form.    It  dissolves  readily  in  water  and  aLso  in  ether,  aleoht 
form.     It  is  neutral  or  V(»iy  faintly  alkaline  in  its  rejujtion 
f  and  it  has  but  a  feeble  aftinity  for  acids.    Its  tast4^  is  bitter 

Symptoms. — Colehi<'iiH'  is  an  active  poison,  as  are  als 
l>arts  of  the  colchicum  plant,  to  wlii(»h  it  inipart-s  its  toxiciti 

Cases  of  poisoiiiufj:  by  the  pure  alkaloid  are  verj'  raiv,  I 
and  its  j)liarmaceutieal  prepanitions  have  not  infretjuently  i 

The  most  charaett»ristic  etfeets  ])roduced  by  both  the  p 
alkaloid  are  those  in  eonneeti(m  with  the  gasti"o-intestinal  t 
son  Droducinjr  svmptoms  somewhat  similar  to  those  of  the 
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lead  U)  a  fatal  tennination  rapidly.  In  one  case  death  occurred  in  seven 
liours,  but  usually  a  much  longer  period  intervenes.  Of  five  fatal  cases 
of  poisoning  by  Mrine  of  colchicum  reported  from  the  convict  hospital  at 
Toulon,  France,  two  died  at  the  end  of  nineteen  hours,  a  third  after 
twenty  hours,  a  fourth  in  twenty-two  houre,  and  the  last  twenty-nine 
hours  after  taking  the  fatal  dose.  Still  longer  periods  are  reported  in 
other  cases,  two  being  recorded  in  which  death  occurred  on  the  four- 
teenth day. 

Fatal  Quantity. — Colchicine  is  a  very  active  poison,  and  one  third 
of  a  grain  may  be  regarded  as  a  probably  minimum  fatal  dose.  Casper 
reconis  a  case  of  death  from  wine  of  colchicum  which  contained  some- 
what less  than  half  a  grain  of  the  alkaloid,  Wood  states  that  death  has 
been  occasioned  by  two  and  a  half  drams  of  the  wine,  and  Taylor  men- 
tions a  case  in  which  three  and  a  half  drams  proved  fatal. 

On  the  other  hand,  recoveiy  has  occurred  after  the  ingestion  of  large 
doses,  such  as  an  oimce  of  the  wine  of  colchicum  and  three  fourths  of  a 
grain  of  the  pure  alkaloid. 

Treatment. — In  poisoning  either  by  colchicum  or  its  alkaloid,  the 
stomach  shoiQd  be  thoroughly  evacuated  and  washed  out  as  soon  as  pos- 
sible. This  may  be  accomplished  if,  as  usually  is  the  case,  the  patient  is 
already  vomiting,  by  the  copious  administration  of  tepid  water  to  pro- 
mote emesis ;  but  if  vomiting  has  not  occurred  an  emetic  should  be  given^ 
'  or  the  stomach-pump  used ;  tannic  acid  may  be  administered  at  the  same 
'  time  with  a  hope  of  diminishing  the  solubiUty  of  the  poison,  and  therefore 
of  retarding  its  absorption.  After  complete  evacuation  of  the  stomachy 
an  opiate  should  be  administered  to  allay  the  pain  and  check  the  vomit- 
ing, and  ammonia,  alcohol,  and  other  stimulants  may  be  freely  used  to 
counteract  the  depressing  influence  of  the  poison. 

Post-mortem  Appearances. — These  are  by  no  means  characteristic. 

;   nor  are  the  same  appearances  found  in  all  cases.    The  stomach  and 

■    bowels  sometimes  show  intense  congestion,  but  on  the  other  hand  these 

organs  occasionally  present  an  almost  normal  appearance;  the  lungs, 

the  membranes  of  the  brain,  and  tlie  kidneys,  however,  are  neai'ly  always 

congested,  and  the  blood  is  generally  thick  and  dark  colored. 

Tests. — (rt)  Nitrk  Acid  Teat — Colchicine  when  treated  with  nitric  acid 

gVes  a  bright  violet  color,  which  after  a  time  changes  to  brown  and 
lally  to  yellow.  If  the  alkaloid  is  first  treated  with  sulphiuic  acid,  and 
to  the  solution  thus  produced,  after  standing  some  time,  a  drop  of  nitric 
acid  is  mlded,  the  reaction  above  described  is  said  to  be  produced  more 
fiharply  and  more  charactenstically.  No  other  alkaloid  treated  with  nitric 
acid  gives  the  same  reaction  as  colchicine. 

(b)  MandeUn's  Test. — Colchi(?ine  gives  with  a  sulphuric  acid  solution 
of  ammonium  vanadate  (one  part  of  the  vanadate  to  two  hundred  of  the 
acid)  an  intense  green  color,  which  rapidly  changes  to  a  violet  brown. 
No  other  alkaloid  that  has  been  submitted  to  this  reagent  gives  the  same 
xeaction.  Arbutin,  aloin,  and  chrysoj)hanic  acid,  however,  behave  very 
much  like  coh'hicine,  but  they  are  clearly  distinguished  from  the  latter 
by  not  producing  with  nitric  acid  a  violet  color. 

(c)  ZeiseVs  Test. — If  the  alkaloid  is  dissolved  in  hydrochloric  acid  and 
.  ferric  chloride  added,  upon  boiUng  the  liquid  becomes  green.    M  the  fluid 

is  now  agitated  with  <*hlorofonn  the  latter  takes  up  a  part  or  all  of  the 
coloring  matter,  and  sinks  to  the  bottom. 
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finely  ^subdivided,  mixed  with  wat<.»r  to  a  tliiu  coiisistvin- 
lated  with  aceti(*  acid,  and  heated  on  the  iirater-batb ;  the 
be  strained,  evaporat<?d  to  a  8}Tnipy  consistence,  and  sev 
alcohol  added ;  after  filtration  the  filtrate  should  })e  jrent] 
'  '  j)el  the  alcohol,  mildly  alkalinized  with  ammonia,  and  slu 

its  Imlk  of  chloroform  or  ether.  Upon  evaporating  the 
tie  heat,  the  colchicine  is  left  in  an  impure  form  as 
(•olored  residue.  It  may  be  purified  by  redissohing  in  a 
tiering,  alkalinizing,  and  extracting  as  before  Turith  an  iniu 
The  residue  now  obtained  upon  evaporation  may  be  exam 
■  ^     "  eral  teste  before  descril)ed. 

During  decomi)osition  of  animal  tissues  substances 
quently  produced  which  behave  strikingly  like  colchicine 
genend  tests,  excepting  perhaps  Zeisel's  test.  In  a  well 
suspected  poisoning  from  colchicum  occurring  in  Paris  a  1 
Brouardel  and  several  other  eminent  scientists,  who  were 
experts,  found  during  their  investigations  that  ptomaine 
tracted  from  decomposing  cadavers,  which  produced  reacti 
acid  and  with  Mandelin^s  test  strikingly  like  those  occasi 
of  colchicine ;  and  other  investigators  have  obtained  sin 
many  occasions.  Nothing,  therefore,  short  of  the  extrw 
■    .  suspected  body  of  a  ponderable  quantity  of  material  gi^ 

chemical  reactions  and  physiological  effects  of  the  pore  a 
..  be  accepted  as  proof  of  the  presence  of  the  poison. 

Resistance  to  Putrefaction. — The  experiments  of  Og 
the  Laboratory  of  Toxicology  at  Paris,  show  that  oolehicin 
factive  processes  to  a  considerable  degree.     Three  dogs 
f  by  the  alkaloid  and  buried  for  five  and  a  half  months ;  at  i 

time  the  remains  were  examined,  and  indisputable  eviden 
ence  of  the  poison  was  obtained  in  each  case. 

CONIUM  AKD  OONIINE. 
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has  occasionally  been  mistaken  for  parsley  or  other  edible  vegetables, 
and  the  gi-eat  majority  of  deaths  from  coniine  have  occurred  through 
this  misap[)rehension. 

Properties  of  the  Alkaloid. — Pure  coniine  is  a  colorless,  oily  fluid, 
lighter  than  water,  and  possesst»d  of  an  mipleasant  odor  resembling  that 
of  the  urine  of  mice.  It  Ixuk  at  1G3.50  C.,  and  is  slowly  vohitile  at  ordi- 
nary temperatures.  Unlike  most  of  the  alkaloids,  it  is  fairly  soluble  in 
wati'r,  requiring  about  one  hundred  parts  to  dissolve  it;  and  it  is  very 
easily  soluble  in  ether  and  chloroform.  It  has  marked  alkalinity,  reacl- 
ily  uniting  with  acids  forming  salt*^.  In  contact  with  air  it  changes 
<5liemically,  becoming  dark-colored,  and  eventually  being  converted  into 
a  brown  resin. 

Symptoms. — ^Vs  coniine  is  the  active  princi])le  of  coniimi,  the  effects 
produced  by  the  two  are  identical,  except  that  the  alkaloid  acts  some- 
what more  ra])idly  and  energetically  than  the  cnide  drug.  Tliey  both 
«xen*ise  a  profoimd  influence  on  the  motor  nerves,  C()mplet4:4y  paralyz- 
ing tiiem.  This  effect  is  firet  manifesUnl  in  the  extremities,  but  eventu- 
ally the  organs  of  respuiition  are  affectxid,  and  death  ensues  from  apncjea, 
tlie  heart  continuing  to  beat  after  the  breathing  has  ceased.  The  symi)- 
toms  usually  observed  are  great  nuiscular  wejdcness,  beginning  in  the 
arms  and  legs,  inability  to  walk,  profound  lassitude,  dilatation  of  the 

Supils,  huskim^ss  or  loss  of  voice,  embarrassment  of  breathing,  and 
iially  death  from  ])aral3'sis  of  the  muscles  of  respiration.  The  intel- 
lect generally  remains  clear  until,  through  deficient  respirator}^  action, 
the  bh)0(l  l>econies  overcharged  with  carbon  dioxide,  when  we  may  have 
miconscicmsness  a<tcompanied  ])y  convulsions  and  delirium. 

Period  when  Fatal. — Both  ccmiinc  and  c(mium  act  with  rapidity,  the 
.    4Bymptoms  setting  in  soon  after  the  poison  is  swallowed,  and  generally 
ending  fatally  in  from  one  to  three  hours. 

Fatal  Quantity. — One  fifth  of  a  gi-ain  of  the  alkaloid  has  produced 
'..   4Berious  effectts,  and  a  drop  has  occasioned  ahinning  symptoms.     This 
may  be  regarded  as  a  pi*oba]»ly  mininumi  fatal  dose. 

Treatment. — Th(?  stomach  should  be  thoroughly  evacuated  as  soon 
as  possilde,  and  iodine,  tannic  acid,  or  charcoal  administered  with  the 
hope  of  retarding  the  a])soi'jition  of  the  poison.  Stimulants  should  be 
employed,  such  as  alcohol  and  ammonia,  and,  on  theoretical  gi'ounds, 
atiychnine  has  been  suggested  as  a  valuable  antidotal  agent.  Electricity 
may  be  servicea])le,  and  copious  inhalations  of  pure  oxygen  are  unques- 
tionably useful. 

Post-mortem  Appearances. — Coniine  does  not  produce  any  charac- 
teristic post-mortem  appearances.  Those  seen  are  su(4i  as  are  commoidy 
found  aft^r  death  ])y  a])noea.  The  lungs  are  congested,  the  brain  more 
or  less  so,  and  the  ])loo<l  is  dark  and  fluid. 

Tests. — Coniine  is  cliaracterized  by  the  following  I'eactions: 
'  {a)  Odor. — Tlie  mousey  odor  of  coniine  is  pecndiai*  and  exceedingly 

■   marked;    (me  part  of  the  alkaloid  in   50,000  of  water,  according  to 
'    Wonnley,  is  rec^ognizable  by  the  sense  of  smell. 

(6)  Uf/ilrorhlorlf  Arid  Tfaf. — If  a  wat<*.h-glass  containing  a  small  quan- 
tity of  the  alknl(»id  is  covered  with  another  glass  on  the  imder  surface 
-  of  whi<*h  is  a  little  hydrochloric  acud,  copious  white  fumes  are  produced 
/  by  the  union  (»f  the  vapor  of  the  two  substances,  and  the  coniine  soon 
becomes  a  mass  of  white  cr\'stalline  needles. 


Detection  of  the  Poison. — The  suspoc^tiHl  inatt^rial. 
touts  of  the  stoinacli  or  one  of  the  or^iiis,  sncli  as  the 
should  bo  finely  subdivided,  made  into  a  tliin  paste  vr 
acidulated  with  aootic  acid,  and  ^ntly  lieat«^d  on  th*^ 
mixture  is  then  strained,  the  liquid  evaporated  to  a  sn 
with  foiu'  or  five  times  its  volume  of  stroiip:  al<*ohol,  t 
the  separated  insoluble  material.  Tlie  iiltnit^  is  ean»fi 
pel  the  alcohol,  the  residual  liquid  mixed  with  a  little 
tered,  tin*  filtrato  rendered  alkaline  by  potassium  liydrat 
shaken  with  twice  its  volume  of  ether.  The  latter,  aftei 
the  aqueous  fluid,  is  removed,  phiced  in  a  large  watch-j 
a  cool  place.  Upon  evai)oi'ation  of  the  etlier  any  eoniii 
been  present  will  be  left  beliiiul  as  oily  drops,  whicli  arc 
less  colored  by  the  presence  of  adhering:  impurities.  ' 
testing,  the  residue  shoidd  be  dissolved  in  dilute  suie 
alkalinized,  shaken  with  ether  as  l>eforo,  and  the  ether 
evaporate  spontaneously  from  a  lai-ge  watcli-grlass.  If 
now  obtained  which  exhales  a  strong  mousey  odor,  it  n 
to  the  other  tests  for  the  alkaloid.  If  all  of  them  give  u 
acteristic  reactions  for  coniine,  the  presence  of  tlie  pois* 
but  nothing  short  of  the  most  absolutely  perfect  respi^U! 
should  1)0  accepted  as  proof  of  the  alkaloid.  Nnnienai 
and  fluids,  especially  if  somewhat  decomi>osed,  yield  i 
upon  examination  as  above,  compoimds  of  an  oily  cha 
of  a  mousey  odor,  fimiing  with  hydrochloric  acid,  and  otl 
ing  themselves  somewhat  like  coniine.  A  nnni}>er  of  e* 
in  which  the  poisonous  alkaloid  was  at  first  supposed  t 
covered,  ])ut  a  mistake  was  afterwai'd  proved  to  have  Y 
analyst  should  under  no  circumstances  regard  the  presei 
established  unless  all  of  his  tests  agree  in  every  resjKH't 
obt^uned  from  the  pure  alkaloid. 

There  seems  to  l)e  some  evidence  that  coniine,  or  at  1 
that  ]>ossesses  most  if  not  all  of  its  properties,  is  at  tii 
duced  in  animal  tissue  by  decomposition.  In  view  of 
from  coniine  j>oisoning  should  never  be  affirmed  fr^i 
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f,     also  discovered  in  the  drug  a  peculiar  acid,  to  which  he  gave  the  name 
{i    of  gelsemic  acid  or  gelseminic  acid.     For  most  of  our  knowledge  con- 
%     oeming  both  of  these  substances  we  are  indebted  to  the  careful  investi- 
.     gations  of  this  eminent  scientist. 

Professor  Wormley  found,  as  a  mean  of  several  tests,  that  the  root 
„  contains  about  0.25  percent,  of  gelsemine  and  0.5  percent,  of  gelsemic 
T    acid. 

Properties. — (a)  Oelsemine. — In  the  pure  state  gelsemine  is  a  color- 
less, odorless  solid,  ha\'ing  an  intensely  bitter  taste,  and  crystaUizing  with 
I"  difficulty.  It  is  a  strong  base,  uniting  with  acids  readily,  forming  salts. 
^  It  is  freely  soluble  in  cldoroform  and  ether,  but  requires  644  parts  of 
■['*  water  for  its  solution.  The  alkaloid  is  exceedingly  poisonous,  one  eiglith 
'^  of  a  grain  killing  a  cat  in  one  and  a  half  hours,  and  one  sixth  of  a  grain 
^'   may  be  regarded  as  a  fatal  dose  for  man. 

"^  (6)  Oelsemic  Acid. — This  is  a  colorless,  odorless  solid,  nearly  tasteless 

•^-  iuid  highly  crystalline;  it  has  but  feeble  acid  powers;  it  requires  nearly 
^-  3000  parts  of  water  to  dissolve  it,  but  it  is  readily  soluble  in  ether,  chlo- 
-'j'*  reform,  and  alcohoL 

J?'  Gtelsemic  acid  does  not  seem  to  have  any  well-defined  physiological 
Ji?f  effects  upon  the  higher  animals,  although  it  is  very  poisonous  to  frogs. 
I?/-  Symptoms. — Cases  of  poisoning  by  the  pure  alkaloid  are  not  known, 
^  but  the  various  pharmaceutical  preparations  of  the  root  have  often  pro- 
ji  daced  fatal  effects;  and  several  deaths  are  recorded  from  the  eclectic 
_::?  preparation  "  gelsemin,"  which  is  probably  the  true  alkaloid  mixed  with 
r>^  oonsiderable  foreign  matter. 

vr*'  The  symptoms  observed  in  {)oisoniug  by  gelsemium  usually  begin 
-iy:  with  a  sense  of  bewilderment  and  unsteadiness,  the  vision  becomes 
^c  double,  and  frequently  all  external  objects  assimie  a  yellow  hue ;  there  is 
jfyx  difficulty  in  opening  the  eyes,  the  upper  lids  dropping  almost,  or  quite, 
;  s  beyond  control ;  the  face  becomes  congested,  the  lips  blue,  the  pupils 
^-  duated  and  frequently  insensible  to  light;  speech  is  labored,  the  lower 
jr.  jaw  falls,  and  tiie  mouth  sometimes  remains  wide  open;  the  pulse  is 
,;  Binall  and  feeble,  and  respiration  is  difficult.  The  mind  is  not  usually 
^rl  affected  untU  near  the  end,  when  convulsions  may  occur  and  coma  set  in. 
jj^  Death  is  produced  by  apnoea. 

*/  .         Period  when  Fatal. — Death  from  gelsemium  poisoning  usually  oc- 

;/,  curs  early,  one  case  being  recoi*ded  of  a  fatal  issue  within  an  hour,  and 

^'^.  several  others  within  two  or  three  hours ;  but  on  the  other  hand,  death 

has  been  postponed  until  the  seventh  or  eighth  hour.     Usually  if  the 

patient  survives  four  or  five  hours  recovery  is  highly  probable. 

Fatal  Quantity. — We  do  not  know  surely  the  minimum  fatal  dose 
'l,  of  gelsemium,  but  the  smallest  recorded  amoimt  that  has  produced  death 
in  an  adult  is  a  dram  of  the  fluid  extract.  This  quantity  represents, 
"^'  according  to  Professor  Wormley,  about  one  sixth  of  a  gi'ain  of  pure  gel- 
*  '■''  semine.  Children  are  naturally  much  more  susceptible,  and  one  case  is 
^  '  reported  of  death  from  a  quantity  of  the  tincture  equivalent  to  twelve 
mmims  of  the  fluid  extract. 

Treatment. — The  stomach  should  be  evacuated  as  promptly  as  pos- 

^  sible,  and  general  stimulants  freely  administered.     Electricity  has  been 

highly  recommended,  and  inhalations  of  pure  oxygen  would  undoubtedly 

**■  be  useful  in  the  latter  stages  when  symptoms  of  asphyxia  begin  to  show 

>*  themselves. 
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\  ■  liydrat^,  it  assumes  a  yellow  color,  and  quickly  dissn 

:  .  liij^lily  fluoreseeut  liquid.     The  fl  iii>res<.*eiiee  is  veiy  i 

small  quantities  of  the  acid,  one  grain  in  100,000  givii 

tioii.     Several  other  vegetable  substances  are  also  higl 

;  that  this  test  is  reliable  only  when  taken  in  conjuncti<n 

T  i  (h)  Xifric  Acid  Test. — If  gelsemie  acid  is  treated  \^ 

dissolves  to  a  yellow  or  reddish  solution  ;  on  tri^ating  tl 
of  ammonia  the  color  timis  to  a  deep  red. 
■  I  (r)  Sulphuric  Acid  and  Ammonia  Te.st — Sulphuric  aei 

gelsemic  acid  to  a  clear  solution ;  if  a  drop  of  aminouiz 
'  to  flow  into  this,  the  gelsemic  a<*id  immediately  separal 

crystalline  neeilles. 

These  tests,  taken  together,  disting-uish  i^relseinie  aoi< 
stances  vdth  which  it  might  be  confoimded. 

3.  Qelsemin. — The  alkaloid  gives  precipitates  with 
eral  aJkaloidal  reagents,  but  is  chai-acterized  especially 
tests : 

(a)  Oxidation  Test. — Gelsemine  when  pure  dissolves 
witli  little  r»r  no  i.*hange  of  color ;  but  if  the  solution  i; 
oxidizing  agent,  such  as  potassiiun  bicln-ornate,  inaug: 
cerosoceric  oxide,  a  beautifid  reddish  pui'ple  color  luauiJ 

(b)  Xitric  Acid  Teat, — Pui*e  gelsemine   dissolves  in 
colorless  solution,  which  on  spontaneous  evaporation  lea 
])luish  green  stuin.    If  this  gi'eenisli  residue  is  ti-eated  w 

,.     .'i'  tity  of  sulphuric  acid  and  an  oxidizing  aprent,  the  rede 

, ';  deseribed  in  the  first  test  is  develope<l,  so  that  the  samt 

alkaloid  may  be  used  for  both  of  these  reactions. 

Both  tests  [a)  and  (/>)  are  highly  delicate,  an<l  are  qui 
especially  when  they  are  used  ccmjuuctively  in  the  mj 
[^  above. 

Detection  of  the  Poison. — In  the  Confeufs  of  the  Sfotn 
comminuted  substance  should  be  acidulated  Mith  acetic  i 
water  if  necessary,  digested  on  the  water-bath  for  an  1 
then  strained.  The  strained  liquid  should  be  evajKirated 
treated  with  several  voliunes  of  strong  alcoliol,  filtered, 
lu^jitod   m^Titlv  until  tlu*  nh'oliol  hns  ]>een  pvi^nll^/l        T^^n 
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be  found  in  the  residue,  and  its  presence  may  be  detected  by  the  tests 
already  described. 

Should  the  first  chloroform  residue  be  too  impure  for  direct  testing, 
it  may  be  purified  by  solution  in  dilute  acid,  filtering,  alkalinizing,  and 
reextracting  with  chloroform.  The  residue  from  the  evaporation  of  the 
latter  will  usually  be  sufficiently  pure  for  the  various  tests. 

In  the  Tissues, — The  parts  shoidd  be  finely  comminuted,  mixed  with 
dilute  acididated  alcohol,  heated  gently  on  the  water-bath,  strained,  the 
fluid  evaporated  to  a  small  bulk,  and  the  subsequent  examination  con- 
ducted exactly  as  in  connection  with  the  contents  of  the  stomach. 

Both  gelsemic  acid  and  gelsemine  resist  decomposition  at  least  fairly 
well.  Professor  Wormley  reports  a  case  in  which  he  was  able  four  and 
a  half  months  after  death  to  extract  both  the  acid  and  the  alkaloid  from 
the  body  of  a  woman  who  died  from  the  effects  of  three  teaspoonf  uls  of  the 
fluid  extract  of  gelsemium. 

TOBACCX)  AND  NICOTINE. 

Nicotine  (synonyms,  nicotin,  nicotia,  and  nicotina)  is  the  active  prin- 
ciple  of  Xicotiana  Tabacum,  or  common  tobacco.  It  exists  in  all  parts  of 
the  plant  combined  with  an  organic  acid,  the  amount  varying  greatly  in 
different  specimens,  and  ranging  from  two  to  eight  percent.,  the  average 
being  about  five  percent. 

Nicotine  when  pure  is  one  of  the  most  violent  poisons  with  which  we 
are  acquainted,  fully  equaling,  if  not  surpassing,  hydrocyanic  acid  in  its 
toxic  powers ;  oidy  a  few  cases  of  death,  however,  are  recorded  from  the 
alkaloid  itself,  but  tobacco  in  its  various  forms  has  often  proved  fatal. 

Properties  of  the  Alkaloid. — Nicotine  when  pure  is  a  colorless  liquid, 
slightly  heavier  than  wat^r,  and  possessed  of  a  very  penetrating  odor, 
like  that  of  tobacco,  and  of  a  burning,  pungent  taste.  It  boils  at  250°  C, 
and  slowly  volatilizes  at  ordinary  temperatures.  It  is  readily  soluble  in 
water,  and  dissolves  with  ease  in  alcohol,  etlier,  and  chloroform.  It  is 
highly  alkaline,  neutralizing  acids  completely  and  producing  neutral 
salts.  When  exposed  to  the  air  and  light  it  slowly  becomes  colored, 
and  finally  is  converted  into  a  brown  resinous  substance. 

Symptoms. — Tobacco  owes  its  effects  entirely  to  nicotine,  and  the 
symptoms  produced,  therefore,  by  the  plant  are  identical  with  those  occa- 
sioned by  the  alkaloid,  differing  only  in  rapidity  of  action.  Soon  after 
taking  a  toxic  dose  of  either  the  plant  or  the  alkaloid,  there  is  experi- 
enced a  violent  sense  of  giddiness,  accompanied  by  great  prostration, 
trembUng  of  the  limbs,  severe  nausea  and  vomiting,  and  frequently  copi- 
ous purging;  the  heart's  action  is  disturbed,  the  pulse  becoming  rapid 
and  feeble,  and  the  resj)iration  is  difficult ;  the  pupils  are  usually  widely 
dilated,  although  sometimes  contracted ;  the  face  becomes  blanched,  the 
lips  blue,  the  extremities  cold,  and  the  respiratory  act  becomes  more  and 
more  embarrassed ;  the  intellect  is  clouded,  convulsions  often  occur,  fol- 
lowed by  coma,  and  death  takes  place  by  apnoea,  the  heart  continuing  to 
beat  after  breathing  has  ceased. 

The  external  apj)lieation  of  tobacco  to  ulcers,  and  even  to  the  sound 
skin,  has  not  infrequently  been  followed  by  \^olent  s\Tnptoms,  and  some- 
times ])y  death.  Infusion  of  to]>acco,  used  as  au  enema  for  medical  pur- 
poses, has  occasionally  produced  severe  symptoms  of  poisoning,  and  in 
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I)ai?siujj:  iiiic*baiigi'd  into  the  smoke.  Its  i>lace  is  takvi 
of  combustion  by  loss  poisonous  pyridine  ))ases. 

Period  when  Fatal. — Pm^  nicotine  act*i  witli  groat 
being  recorded  in  wliieh  death  occiin*e<l  three  niinutt- 
istration ;  and  in  the  well-known  case  in  ivhicli  the  O 
poisoned  his  brother-in-law,  Gnstave  Fonpfnies,  by  this 
died  in  five  minutes.  A  tobacco  eneiua  luis  prove  fat 
fifteen  minutes,  in  another  in  eighteen  minutes,  and  in 
i  five  minutes.     On  the  other  hand,  a  fatal  temiiiiation  1 

for  several  hours,  and  in  one  case  at  least,  until  the  seo 

Fatal  Quantity. — Tlie  pure  alkaloid  is  an  exeeedi 
son ;  its  smallest  fatal  dose,  how^ever,  is  not  definitely 
it  is  probably  only  a  fraction  of  a  grain.      The  plant  is 
sonous  to  those  not  accustomed  to  its  use,  an  iiijectic 
grains  having  proved  rapidly  fatal  in  one  ease,  while 
doses  have  killed  in  a  few  other  instances. 

Treatment. — The  stomach  should  l>e  at  once  evaci 
and  pulverized  charcoal  may  be  administered  yirith  the  1 
the  absoq>tion  of  the  alkaloid ;  general  stiniidants  shonJ 
tricity  applied  to  promote  the  respiratory  efforts,  and  inl 
oxygen  administered  to  increase  the  oxyg'enation  of  the 
'  Post-mortem  Appearances. — The  body  af  t^r  deat 
does  not  present  any  charatiteristic  signs.  Tlie  stoma 
found  exceedingly  reddened,  the  membranes  of  the  brai 
lungs  engorged,  the  liver  and  kidneys  congested,  and 
and  flui<l.  None  of  these  appearances,  however,  excepti 
of  the  blood,  ai'e  constant. 

Tests. — Nicotine  responds  to  most  of  the  reagents  f 

such  as  giving  precipitates  with  ioduie,  jueric  acid,  et 

j  guished,  however,  from  all  of  the  other  ordiiiar>^  alkalo 

ine,  by  beiug  an  oily  liquid,  and  not  a  erA-stalline  sol 
bases  genenilly  are.  It  is  fiu*ther  characterized  by  its  p 
bv  the  followiuji:  test^: 

{a)  ift/fh'ochJorir  Aciil  Test — If  a  wateh-glass  contain 
tine  ha.s  inverted  over  it  another  glass  moistened  witn  i 
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^  the  crystals  produced  with  nicotine  by  the  fact  that  the  strychnine  crys- 

■  tals  are  insoluble  in  acetic  ac»id,  wliile  those  obtained  with  nicotine  read- 

■  ily  dissolve  in  that  agent.     Moreover,  the  ciystalline  forms  of  the  two 
;  are  different. 

(c)  Iodine  Test  {Romsin^s  Reaction), — If  to  a  solution  of  nicotine  in 
ether  an  ethereal  solution  of  iodine  is  added,  long  ruby-red  crystals  are 
deposited,  appearing  within  a  few  minutes  if  the  nicotine  solution  con- 
tains one  percent,  of  the  alkaloid,  but  requiring  several  hours  to  form 
if  the  solution  is  quite  dilute. 

(d)  Physiological  Test — If  even  a  very  small  quantity  of  nicotine  is 
placed  in  the  bill  of  a  small  bird,  the  animal  falls  dead  in  a  few  seconds. 
Larger  animals  are  affected  similarly  by  proportionately  greater  doses ; 
a  drop  put  on  the  tongue  of  a  cat  proves  fatal  in  one  or  two  minutes. 

'    Smallness  of  fatal  dose  and  great  rapidity  of  action  characterize  nicotine, 
although  coniine  is  almost  equally  toxic. 

Detection  of  the  Poison. — The  method  described  under  coniine  should 
be  followed  in  extracting  nicotine.  The  residue  obtained,  if  it  has  the 
physiciil  properties  of  the  alkaloid,  should  be  submitted  to  the  tests  for 
nicotine  just  described,  beginning  with  the  physiological  test.  The  same 
precautions  should  be  observed  in  applying  the  tests,  and  in  drawing  con- 
clusions from  them,  as  have  been  laid  down  in  connection  with  coniine, 
since  substances  are  occasionally  extracted  from  putref}dng  bodies  that 
bear  many  strong  resemblances  to  nicotine,  and  which  can  be  distin- 

Siished  from  the  latter  only  by  the  most  painstaking  comparative  tests, 
oreover,  in  examining  a  body  for  nicotine  it  should  always  be  remem- 
bered that  a  large  majority  of  men  and  a  considerable  number  of  women 
use  tobacco  habitually,  and  the  detection  in  a  corpse  of  a  small  quantity 
of  the  alkaloid  would  not  necessarily  be  significant  of  death  from  this 
poison. 

Resistance  to  Putrefaction — The  alkaloid  resists  decomposition  to 
a  marked  degree,  and  it  may  be  detected,  therefore,  in  a  body  even  after 
the  lapse  of  a  considerable  period  of  time.  One  experimenter  was  able 
to  find  the  poison  in  two  dogs  that  had  been  buried  in  the  earth  for 
seven  yeai's,  and  it  has  repeatedly  been  found  in  animals  buried  for 
shorter  periods. 

OPIUM  AND  MORPHINE. 

Opium,  the  inspissated  juice  of  the  poppy  {Papaver  somniferum),  is  an 
exceedingly  complex  substance  containing  a  large  number  of  constitu- 
ents, such  as  alkaloids,  gum,  resin,  oU,  coloring  matter,  etc.  Of  these 
by  all  odds  the  most  important  are  the  alkaloids,  to  which  opium  owes 
entirely  its  remedial  value  and  powerful  toxic  effects.  The  number  of 
alkaloids  in  opium  is  large,  about  twenty  haAdng  been  already  isolated, 
and  it  is  quite  likely  that  others,  which  have  not  yet  been  determined, 
may  be  present  in  small  quantities.  Of  the  alkaloids,  decidedly  the  most 
important  is  morphine,  which  is  present  in  somewhat  varying  propor- 
tions in  different  specimens,  ranging  from  six  to  fifteen  percent.  The 
United  States  PharmacoixBia  demands  the  presence  of  not  less  tiian  nine 
percent,  in  opium  in  its  normal  moist  state,  and  from  thirteen  to  fifteen 
percent,  in  dried  pulverized  opium. 

The  most  important  other  alkaloids  in  opium  are  narcotine,  codeine, 
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narceine,  thebaine,  and  papaverine,  and  they  constitute  eoDJointlv  wt- 
erally  from  four  to  ten  percent,  by  weight  of  the  opiuuL  i^ndm^  ^l 
narceine  are  narcotics  like  morphine,  but  thebaine  is  a  powerful  tT-taiiz- 
ing  agent. 

The  alkaloids  in  opium  are  present  united  chiefly  with  nnHioii,-  &» 
as  meconates.  This  acid  is  found  in  no  other  substance  than  opioL, 
and  is  therefore  entirely  characteristic  of  it — a  fact  of  eon<ideral:»k'iEi. 
portance  not  infrequently  in  toxicolo^ccl  investigations. 

Although  the  physiological  effects  of  opium  are  not  preeu^lT  ji* 
those  of  morphine,  yet  the  two  are  so  nearly  identical  that  th^y  may  \r 
considered  together.  Morphine  is  commonly  regarded  as  havin^:  irci 
four  to  six  times  the  activity  of  opium. 

Pharmaceutical  Preparations. — Opium  is  the  active  con5titii«fat"fi 
considerable  number  of  pharmaceutical  preparations,  of  which  th*-  m  *: 
important  are  the  following,  their  strength  in  opium  also  being  pr^n. 

Tincture  of  opium,  or  laudanum 10.0  pewent. 

Vinegar  of  opium,  or  black  drop 10.0 

Camphorated  tincture  of  opium,  or  paregoric 0.4 

Dover^s  powder 10.0 

What  is  known  as  Magendie's  solution  contains  sixteen  grains  of  sl 
phate  of  morphine  to  the  fluid  ounce. 

Properties  of  Morphine. — Morphine  is  a  -white,  odorless,  crrsUil* 
alkaloid  of  marked  basic  powers,  neutralizing  acids  completely  fynnk: 
stable  salts.  It  is  very  sparingly  soluble  in  cold  crater,  requiriiip  nf»wi 
of  four  thousand  parts  to  effect  its  solution  at  ordinary  temprtiitu*  : 
is  also  but  slightly  soluble  in  ether  and  chloroform,  but  dissolves  ini» 
fair  degree  of  ease  in  ordinary  alcohol  and  in  amylic  alcohol,  esjjwtj 
if  they  are  heated. 

Symptoms. — As  already  stated,  the  effects  produced  liy  t^»iuiLiK 
morphine  are  essentially  the  same ;  the  latter,  however,  owmg  to  iutfi 
centrated  form  and  greater  solubility  in  the  fluids  of  the  stoiiiaeli,ii>o£i 
acts  more  rapidly  than  the  former.  The  effects  of  both  are  thoeeiift: 
ergetic  narcotic  jwisons. 

The  person  is  genenilly  first  taken  with  a  sense  of  dizziness  and  ^< 
fusion,  rapidly  followed  by  gi^eat  drowsiness  and  an  irresistible  ineiiittlit 
to  sleep.  There  is  often  intense  itching  of  the  nose,  and  this  >Tinpt*' 
is  frequently  of  great  value  in  the  diagnosis  of  opiiun  jwisoniug  ^ 
breathing  Ls  slow  and  labored,  becoming  less  and  less  frequent  »  ^ 
case  progresses,  the  respirations  sometimes  not  exceeding  two  urtlm* 
minute ;  the  pulse  is  at  fii'st  fidl  and  slow,  but  toward  the  end  it  hefi«- 
rapid,  feeble,  and  irregular.  The  stui>or  increases,  complete  insensiliT 
setting  in.  The  ])upils  are  generally  strongly  contracted,  although  MS^ 
times  in  tlie  later  stages  they  become  widely  dilated.  The  skiii  i3<^ 
and  damp,  the  lips  bluisli,  and  the  whole  iiiuscnlar  system  is  Tvte< 
As  the  ease  progivsses  the  breathing  becomes  more  difficult,  and  fini: 
ceasing,  dt^ath  ensues,  although  sometimes  the  end  comes  uneiprttrtf;- 
through  sudden  heart  failiu'e.  Convulsions  are  occasionaUv  set*  «^ 
opium  is  given,  especially  in  chUdren,  this  effect  being  proUH^*' 
chiefly  to  the  tetaniziiig  effect  of  its  thebaine. 

The  external  application  of  opium  or  morphine  to  uloera.  «lni< 
surfaces  of  the  skin,  and  even  to  the  sound  skin,  has  not  infwqw^ 
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been  followed  by  dangerous  symptoms  of  poisoning,  and  even  by  death. 
Administered  by  the  rectum  or  hypodermieally,  fatal  results  have  also 
not  infrequently  been  produced. 

Diagnosis  of  Opium  Poisoning. — There  are  numerous  diseases  or 
conditions  which  are  liable  to  be  confounded  with  opium  poisoning,  the 
most  important  being  apoplexy,  urgemic  coma,  acute  alcoholism,  and  poi- 
soning by  chloral  or  other  narcotics.  With  a  full  knowledge  of  the  his- 
tory of  tlie  case  and  of  the  post-mortem  appearances,  we  sometimes  may 
make  an  accurate  diagnosis,  but  from  the  symptoms  alone  it  is  probably 
impossible  in  any  case  to  be  absolutely  certain.  Wlien,  therefore,  the 
history  is  somewhat  obscure  and  the  post-mortem  appearances  are  more 
or  less  negative,  we  are  obliged  to  depend  almost  exclusively  on  the  re- 
sults of  chemical  analysis  to  make  an  accurate  diagnosis ;  and  since,  as 
we  shall  see  later,  the  detection  of  opium  or  morphine  in  a  body  is  at- 
tended with  many  difficulties,  no  conclusion  can  justifiably  be  reached 
unless  the  e\ddence  from  the  chemical  investigation  is  absolutely  clear 
and  unequivocal 

Period  when  Fatal. — Both  opium  and  morphine  generally  begin  to 
show  their  effects  soon  after  their  administration  j  sometimes  the  symp- 
toms appear  within  a  few  minutes,  and  they  are  usually  not  delayed  be- 
yond an  hour.  Occasionally,  however,  they  are  much  retarded  in  mani- 
festing themselves,  in  one  case  no  well-marked  sj^mptoms  being  observed 
T&ntil  the  eighteenth  hour.  After  the  poisonous  effects  have  commenced 
to  show  themselves  the  case  usually  progre4sses  somewhat  slowly,  the 
time  of  death  bein^  generally  from  six  to  twelve  hours  after  the  admin- 
istration of  the  poison.  Death,  however,  has  ooxjurred  within  forty-five 
minutes,  and,  on  the  other  hand,  it  has  been  delayed  until  the  end  of 
flfty-six  hours. 

Fatal  Quantity. — ^The  average  minimum  fatal  dose  of  opium  for  the 
healthy  adult  may  be  placed  at  about  four  or  five  grains,  and  that  of 
morphine  at  about  one  grain.  If,  however,  the  person  is  feeble,  death 
may  be  produced  by  a  smaller  dose,  and  children  as  a  rule  have  a  marked 
intoleration  both  of  opium  and  morphine,  a  siuf^le  drop  of  laudanum 
having  produced  fatal  effects  with  very  young  children  in  several  cases. 
Morphine  if  given  hypodermieally  is  much  more  toxic  than  when  taken 
by  tne  mouth,  and  a  number  of  cases  of  death  are  recoi*ded  after  the 
hypodermic  administration  of  from  one  sixth  to  one  half  of  a  grain. 
Kiecovery,  however,  has  not  infrequently  followed  very  large  doses,  such 
as  one  to  two  ounces  of  opium  and  two  drams  of  morphine. 

As  is  well  known,  the  intensity  of  the  effects  of  opium  and  morphine 
is  greatly  modified  by  a  number  of  conditions,  such  as  idiosyncrasy,  dis- 
ease, pain,  and  habituation  to  their  use. 

Treatment. — The  stomach  should  be  thoroughly  evacuated  as  soon 
as  possible.  For  this  purpose  the  stomach-pump  or  tube  is,  as  a  rule,  to 
be  preferred  to  emetics,  as  the  latter  are  often  unreliable  and  sometimes 
entirely  useless  in  tliis,  as  in  most  other  forms  of  narcotic  poisoning. 
Preceding  the  use  of  the  stomach-pump  or  tube,  tannic  acid,  solution  of 
iodine,  or  pulverized  charcoal  may  be  administered  with  the  hope  of 
retarding  the  absorption  of  the  drug,  but  these  should  never  be  depended 
upon  to  the  exclusion  of  the  evacuation  of  the  stomach. 

After  getting  rid  of  the  contents  of  the  stomach,  atropine  should  be 
administered  in  small  doses,  repeated  occasionally,  until  marked  dilata- 
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(•iivulatory  ceuters.     If  the  bivathiiig'  ct^iisi*,  artitioial  n 
be  resorted  to,  and  iiihalatious  of  pure  oxyg'eii  aiv  K<»nieti 

Post-mortem  Appearances. — Those  wliicli  aiv  most 
are  congestion  of  the  eert*bral  vessels,  efTnsious  in  an<l  a 
congestion  of  the  hmgs,  and  unusual  fluidity  and  darkue 
These  appearances,  however,  are  by  no  uieaiis  constant.  n< 
do  they  necessarily  indicate  death  from  opium. 

Tests. — The  two  most  important  and  characteristic 
opium  are  its  chief  alkaloid,  moii)hine,  and  its  jH^euliai 
Both  substances  are  distinguished  by  well-marked  reacti< 

1.  Morphine. — Many  tests  have  been  proposed,  and  ue 
are  sometimes  useful ;  but  the  four  that  are  chiefly  imj 
nitric  a<»id,  ferric  chh)ride,  sulpho-molybdic  acid^  and  iixii 

(a)  yifnc  Acid. — If  mor^ihine  is  treated  i«rith  nitric  ac* 
ivddish  vellow,  or  sometimes  a  brownish  yellow  color.  wL 
ing  fades  to  a  light  yellow.  (See  PI.  VIII.,  Xo.  JH,) 
moderately  delicate  and  fairly  characteristic.  Bnicine  g 
acid  a  red  color,  ]>ut  upon  the  addition  of  ntAunous  chlorit 
to  puri)le,  while  that  from  moq)hine  is  unaffected,  or  ueai 
num])er  of  otlu^r  organic  substances,  cliiefly  those  of  a  gin 
ous  character,  also  pnKluce  a  reddish  color  i^ith  nitric  acid ; 
stances  are  not  (Crystalline,  and  therefore  <liffer  materiiiU}'  1 

In  applying  the  nitric  acid  test  to  a  suspected  suf»st 
fi-oni  a  stomacli  or  other  part  of  a  body,  it  is  hi^lily  iniiKi 
that  any  just  conclusion  may  l)e  dmwn,  that  tlie  inatcrial 
and  free  from  extraneous  matter.  I  have  repeatedly 
fnnri  vari<ms  organs  of  the  Inxly  give  with  nitric  acid  a  : 
could  not  be  distinguished  from  that  produced  by  nior]) 
n(»t  a  trace  (»f  the  latter  was  present;  but  in  none  of  these 
ivsidue  crvstalline. 

(h)  Ferric  C/iJoridc, — Moiphine  when  treated  ^nth  a  ui 
of  fViric  chloride  or  fiTric  sulj)hate  pi"oduces  a  deej)  blue, 
ing  to  a  dark  gi'ciMiish  blue  color,  which  is  destn>ve<l  bv 
alkalies,  and  l»y  hriit ing.  (Sre  VI  VIII.j  No.  sS  Tlie 
gi"jiin  gives  a  fairly  niark<Ml  reaction.    Carbolic?  acid,  salic^ 
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^.         No  ptomaine  has  been  found  giving  a  morphine  reaction  with  feme 

'  chloride,  according  to  the  observations  of  Brouardel  and  Ogier. 

"^         (c)  Snlpho-molyhdk  Acid. — Sulpho-niolybdic  acid  produces  a  beautiful 

and  fairly  characteristic  play  of  colors  with  morphine — a  fact  to  which 

■   attention  was  first  directed  by  Froehde,  and  the  te^t  consetjuently  bears 

his  name.     The  reagent  may  be  conveniently  prepared  by  dissolving  a 

-  milligram  of  molybdic  acid  in  a  cubic  centimeter  of  concentrated  sul- 

-  phuric  acid  by  the  aid  of  gentle  heat.     When  morphine  is  treated  with 

.:  this  solution,  a  play  of  colors  is  produced,  beginning  with  purple,  chang- 

1;^  ing  to  \4olet,  passing  through  several  other  shades,  and  finally  ending  in 

.:  ,a  dark  blue.     {See  PL  VIII.,  No.  d.)    The  reaction  is  very  delicate,  and 

y.  if  properly  employed  is  characteristic ;  a  few  glucosides  and  papaverine 

£ .  give  a  similar  reaction,  but  as  these  should  be  separated  from  morphine 

v  by  the  process  of  extraction  and  purification,  they  need  not  be  further 

;.   considered.    The  test  is  likely  to  be  interfered  with,  or  even  wholly  pre- 

.jj:  vented,  by  the  presence  of  foreign  matter  such  as  is  prone  to  accompany 

V.  morphine  when  extracted  from  complex  organic  mixtures.  Before  apply- 

j,,  inff  the  test,  therefore,  the  substance  under  examination  should  be  care- 

^ .  fuBy  purified  as  directed  further  on. 

\d)  Iodic  Acid, — A  solution  of  iodic  acid  if  treated  with  morphine  is 
^  deoxidized,  its  iodine  is  set  at  liberty,  and  imparts  to  the  liquid  a  brown- 
.'.  ish  color.  K  starch  is  present  it  is  colored  blue  by  the  formation  of 
iodide  of  starch ;  or  if  the  liquid  is  shaken  with  chloroform,  the  latter  by 
dissolving  the  iodine  assumes  a  purplish  color.  Tliis  reaction,  however, 
is  produced  by  many  other  substances,  and  it  is  of  value  chiefly  as  a 
negative  test,  for  which  purpose  it  is  often  verj'  useful. 

2.  Meconic  Acid. — Meconic  acid  is,  when  pure,  a  white  crystalline  solid, 
somewhat  sparingly  soluble  in  cold  water,  but  readily  dissolving  in  alcohol. 
It  is  characterized  for  toxicological  purposes  chiefly  by  two  reactions, 
(a)  Ferric  chloride  strikes  with  meconic  acid  and  its  salts  a  deep  red 
'  color,  which  is  not  discharged  by  coiTOsive  sublimate,  nor  by  even  a  con- 
siderable excess  of  a  free  mineral  acid. 
"■         Sulphocyanates,  such  as  are  found  in  saliva,  and  which  may  there- 
-^  fore  be  present  in  the  stomach,  also  strike  with  ferric  chloride  a  deep 
"  red  color,,  but  the  color  thus  produced  is  readily  discharged  by  corrosive 
>■  sublimate,  which  clearly  distinguishes  it  fr<mi  the  reaction  of  meconic 
'   acid.     So,  too,  strong  acetic  acid  and  most  of  its  salts  give  with  fendc 
chloride  a  red  color ;  this,  however,  is  destroyed  by  tlie  free  mineral  ac*ids 
much  moi-e  easily  than  tliat  produced  by  meconic  acid. 

(6)  When  treated  ^nth  a  solution  of  lead  acetate  a  yellowisli  white 

{)recipitate  of  lead  meconate  is  thrown  down ;  this  is  insoluble  even  in  a 
arge  excess  of  acetic  acid,  and  upon  being  treated  with  ferric  chloride 
it  strikes  a  deep  red  color.     These  reactions  combined  are  highly  char- 
.>  acteristic  of  meconic  acid. 

Nimierous  other  acids,  such  as  sulphm*ic,  phosphoric,  sulphocyanic, 
/  tannic,  citric,  etc.,  either  in  the  free  state  or  combined  as  salts,  when 
.  treated  with  lead  acetate  give  wliit<>  or  yellowish  white  precipitates ;  but 
.•  the  latter  all  differ  from  the  precipitate  produced  with  meconic  acid, 
;  •  either  in  l>eing  soluble  in  excess  of  acetic  acid,  or  in  failing  to  give  a  red 
;    color  with  ferric  chloride. 

^         Detection  of  the  Poison. — In  the  Cofifents  of  the  Stomacli. — If  opium 
V.  or  one  of  its  pharmaceutical  preparations  is  believed  to  have  been  taken, 
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en'il,  we  know  that  opium  or  oiu^  of  its  pi-eparatious  mi; 
ministered  J  but  if  moi-phiiie  alone  is  f<niiitl,  the  ulkaioiil 
used. 

The  cont<ints  of  the  stomach  should  fii*st  be  eritiea 
tlie  ])resence  of  bits  of  undissolved  opium,  and  the  odo 
fully  observed,  as  the  presence  of  0])ium  and  its  differ 
often  betrays  itself  by  its  peculiar  smell.  The  material 
finely  comminuted,  moderately  acidulat^^d  Avitli  aeetic  lu 
on  the  water-bath  for  half  an  hour  or  an  hour.  Tlie  m 
the  filtrate  evaporated  to  a  small  bidk,  tliree  or  four  v« 
alcohol  slowly  stirred  in,  and  the  sej)arated  insoluble  n 
by  careful  filtration.  The  filtrate  islioiild  be  evaporated  t 
hoi,  and  the  syrupy  residue  dissolved  in  watesr  aeidiilate<l 
After  filtration  a  slight  excess  of  lead  acetate  is  added, 
cipitate  is  proiluced  containing  any  meconic  acid  that  ni 
the  fonn  of  insoluble  lead  meconate.  The  mixture  is  tl 
and  the  precipitate  thoroughly  washed  'writh  wat«r.  W 
portions  to  examine — the  material  on  the  filter  for  mecoi 
filtrate  for  morphine. 

1.  Contmts  of  the  Filter  for  Meconic  Acid. — While  stii 
cipitate  is  removed,  diffused  through  water,  and  a  stref 
sulphide  passed  through  the  mixture  to  saturation  ;  the  1 
converted  by  this  process  into  black  insoluble  sidphide 
conic  acid  present  will  go  into  solution.  The  mixture  is 
filtrate  evaporated  to  a  small  bulk  -,  a  part  of  the  liquid 
ferric  chloride  and  the  remainder  with  lead  acetate,  and 
get  the  characrteristic  reactions  already  described,  the  pres 
acid  is  demonstrated. 

2.  The  Filtrate  for  Morphitie. — Hydrogen  sulphide  gas  ii 
the  fiuid  to  saturation  to  remove  the  excess  of  lead  acel 
ing  the  lead  into  the  insoluble  sulphide.  The  mixture  i 
warm  place  for  a  number  of  hours  imtil  the  sulphide  bf 
the  fluid  is  then  separated  from  it  by  filtration.  The  i 
rated  at  a  gentle  heat  until  all  odor  of  hydroeen  sulphide  fa 
it  is  then  placed  in  a  stout  test-tube,  a  slight  excess  of  s 
and  a  double  volume  of  hot  amylic  alcohol  immediateH 
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or  less  abundance ;  but  whether  crystals  are  found  or  not,  the  residue 
should  be  verj'^  carefully  purified  and  thoroughly  freed  from  extraneous 
matter.  The  presence  of  impurities  is  always  liable  to  lead  to  confus- 
ing results  when  operating  for  any  alkaloid,  and  this  is  particularly  true 
when  testing  for  morphine.  To  effect  this  purification  the  residue  may 
be  dissolved  in  a  little  dilute  acetic  acid,  the  mixture  filtered,  the  filtrate 
alkaUnized,  and  shaken  at  once  witli  a  double  volume  of  hot  amylic  alco- 
hol as  before  described.  Upon  evaporating  the  alcohol  in  a  watch-glass, 
if  morphine  is  present  in  more  than  small  traces  it  will  now  usually  ap- 
pear, partially  at  least  in  crystalline  form.  Occasionally  the  product  is 
sufiSciently  pure  to  subject  it  directly  to  the  various  tests  for  morphine, 
but  in  the  great  majority  of  cases  it  is  necessary  to  remove  still  further 
any  extraneous  matter  that  may  be  present  by  washing  the  material 
once  or  twice  with  a  few  drops  of  ice-cold  water  and  afterward  with  a 
little  absolute  ether.  The  residue  from  these  operations  should  then  be 
submitted  to  the  four  tests 
for  morphine  previously  de- 
scribed. If  the  material  ex- 
amined is  crystalline,  and 
each  one  of  the  four  tests 
mentioned  gives  unequivocal 
results,  the  presence  of  mor- 
phine is  demonstrated. 

It  is  of  the  utmost  impor- 
tance in  examining  for  mor- 
phine that  the  residue  to  be 
tested  should  be  thoroughly 
purified  and  freed  to  the  great- 
est extent  possible  from  all 
foreign  material.  None  of 
the  tests  for  the  alkaloid  are 
absolutely  conclusive  when 
acting  xipon  unknown  com- 
plex mixtures.  Professor 
Vaughan  has  clearly  shown 
that  imder  certain  conditions 
normal  constituents  of  the 
gastro-intestinal  tract  may  give  reactions  strikingly  similar  to  those  pro- 
duced by  morphine  when  not  thoroughly  purifi^,  and  I  have  myself  on 
two  or  uiree  occasions  extracted  from  the  stomachs  of  persons  who  died 
from  other  x)oisons,  compounds  which  behaved  remarkably  Uke  morphine, 
and  which  could  be  distinguished  from  the  latter  only  after  the  most  rigid 
purification.  I  should  be  unwilling  to  accept  the  presence  of  morphme 
as  having  been  demonstrated  unless  tlie  alkaloid  nad  been  isolated  in  a 
pure  or  practically  pure  crystalline  form,  and  had  given  with  all  four 
tests  before  described  unequivocal  reactions. 

If ,  in  a  suspected  case,  morphine  alone  is  beUeved  to  have  been  given, 
the  above  process  may  be  materially  shortened  by  omitting  that  part 
which  relates  to  the  determination  of  meconic  acid ;  the  precipitation  by 
lead  acetate,  and  the  subsequent  filtration  and  treatment  of  the  filtrate 
with  hydrogen  sidphide,  may  be  dispensed  with,  and  the  liquid  may  be 
operated  on  at  once  for  the  extraction  of  morphine  as  above. 


Fig.  80.— Cry8t*l8  of  Morphine  from  Stomach,  crys- 
taUlEed  from  amyl  alcohol.  Magnifled  18  diameters. 
CDrawn  with  the  eameraludda  by  Dr.  £.  R.  Le  Count.) 
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four  times  its  volume  uf  strong  alciJiol  slioiild  l>e  slowly 
thc  liquid  filtered  from  the  insoluble  preeii)itiite  prcHlueed 
concentrated  on  the  water-bath  until  all  alcohol  has  been 
syrupy  residue  is  obtained ;  this  is  extracted  with  water,  fi 
filtrate  treated  with  ammonia  and  hot  aiiiylic  alcohol  as  bt 
The  alcohol  is  evaporat<?d  on  a  watch-glass,  and  the  residu 
fied  and  tested  as  given  above  in  couuectiou  with  the  exau 
contents  of  the  stomach. 

Failure  to  Detect. — Opium  and  niorphiue  both  resist 
in  a  marked  degree,  so  that  there  is  a  possibility  of  detect 
ence  even  a  considerable  time  after  death.  A  lieu  obtaim 
proof  of  the  presence  of  meconic  acid  in  the  stomachs  a 
exhumed  five  months  after  death,  and  Taylor  has  detei'teij 
acid  and  morphine  in  mixtures  which  had  uudergi»ue 
for  a  i>eriod  of  fourteen  montlis.  On  the  other  hand,  he 
not  infi'equent  failure  to  detect  any  trace  of  the  j>oisou 
examination  is  promptly  made.  Of  all  the  ordinarily  usee 
is  more  likely  to  escape  disco veiy  than  opium  and  morphi 
is  we  do  not  fully  know,  but  several  causes  prolmbly  eons] 
this  result:  (1)  Deatli  does  not  usually  occiu*  iiutil'the  en 
of  hours,  and  a  chance  is  afforded  for  the  complete  absorp 
son  from  the  stoma<;h,  and  its  entire  or  partial  eliminatioi 
of  the  body  j  (2)  our  tests  for  meconic  acid  and  morphine 
plex  or  organic  mixtuivs  are  not  extrenielj"  delicate ;  and 
quite  likely  that  under  some  conditions  opium  aud  morj 
chemical  change  in  tlie  body  even  before  death  takes  place 

Surgeon-Major  Ross  reports  that  there  were  forty-flve 
opium  poisoning  in  the  Bengal  Pi'esidency  in  1869,  and  tl 
was  made  in  each  case,  yet  in  only  two  was  opium  detecteil  ii 
Tliis  is  an  extreme  case,  and  may  l>e  accounted  for,  partia 
the  fact  that  the  means  for  detecting  opium  twentj'-five  i 
not  nearly  as  delicate  as  those  use<l  to-day.  Still,  a  c*onsid 
of  cases  in  late  years  have  been  recorded  of  known  death  j 
which  the  poison  was  not  afterwaixi  discovered  in  the  sto: 
myself  had  at  least  one  such  experience,  havings  failed  to  f 
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a  considerable  number  of  patent  medicines  which  are  in  common  use,  the 
detection  of  morphine  or  mecouic  acid  in  a  body  after  death  would  by  no 
means  necessaiily  indicate  that  poisoning  had  occun*ed. 


NUX  VOMICA  AND  STRYCHNINE. 

Nux  vomicA,  the  seed  of  Strychfws  Nitx-vamwa,  owes  its  poisonous 
properties  chiefly  to  the  presence  of  strychnine  (s^monyms,  strychnin 
and  strychnia).  It  contains,  however,  another  alkdoid,  brucine,  which 
is  analogous  in  its  physiological  properties  to  strychnine,  but  is  so  much 
feebler  that  it  adds  comparatively  little  to  the  toxic  powers  of  the  drug. 
Strychnine  exists  in  nux  vomica,  combined  with  lactic  and  igasuric  acids, 
in  file  proportion  of  from  0.5  percent,  to  upward  of  1.5  pereent.  Strych- 
nine is  also  found  in  the  seeds  of  Strychnos  Igtiatii,  and  in  three  or  four 
other  species  of  strychnos. 

Chemical  Properties  of  Strychnine. — Strychnine  appears  in  com- 
merce either  as  a  white  powder  made  up  of  minute  crystals,  or  in  the 
form  of  larger  crystals,  which  are  sometimes  octahedral  and  sometimes 
prismatic. 

It  is  very  sparingly  soluble  in  water,  requiring  8333  parts  of  that  fluid 
to  dissolve  it  when  cold,  but  it  is  somewhat  more  soluble  in  hot  water. 
It  dissolves  in  a  Uttle  more  than  200  parts  of  alcohol  at  ordinary  tem- 
perature, and  in  about  400  parts  of  whiskey  and  other  similar  spirituous 
fiqnors ;  it  requires  1400  parts  of  pure  ether  to  effect  its  solution,  but  it 
•dissolves  readiily  in  8  or  10  parts  of  cldorof orm ;  it  also  dissolves  readily 
in  a  mixture  of  equal  volumes  of  ether  and  chloroform. 

The  alkaloid  is  of  alkaline  reaction,  and  when  brought  in  contact  with 
acids  neutralizes  them,  producing  salts  most  of  which  are  quite  readily 
soluble  in  water  and  alcohol.  The  salt  most  commonly  used  in  medicine 
is  the  sulphate,  which  occurs  in  commerce  in  the  form  of  colorless  or 
white  prismatic  crystals,  soluble  in  50  parts  of  water  and  about  100  parts 
of  alcohoL 

An  interesting  and  important  point  in  connection  with  the  properties 
of  strychnine  is  its  resistance  to  the  destructive  effects  of  sulphuric  acid 
even  when  heated  on  the  water-bath.  Most  organic  compounds  when 
treated  with  sulphuric  acid,  especially  when  they  are  heated  with  it,  are 
chemically  changed  and  lose  their  identity ;  the  difference  in  the  behavior 
of  strychnine  in  this  respect  affords  a  valuable  means  of  separating  it 
from  other  substances,  and  of  completely  purifying  it  during  the  process 
of  extraction  from  the  stomach  or  other  organs  of  the  body. 

Strychnine  is  intensely  bitter,  this  property  beuig  so  strongly  marked 
that  one  part  of  it  gives  a  decided  taste  to  70,000  parts  of  water ;  its  bit- 
terness, moreover,  is  very  persistent,  clinging  tenaciously  to  the  tongue 
and  fauces,  and  being  removed  with  diflculty.  It  is  an  important  fact, 
however,  that  some  persons  are  unable  to  recognize  the  bitterness  of 
strychnine,  and  I  have  personally  met  four  illustrations  of  this.  They 
were  all  men  in  good  health,  and  they  knew  that  beer,  quassia,  and  many 
other  substances  are  bitter,  but  they  could  not  recognize  the  bitterness 
of  strychnine ;  they  described  it  as  having  a  rough  or  slightly  musty 
taste.  All  of  the  men  in  question  used  tobacco,  and  one  of  them  drank 
liquor  somewhat  to  excess;  one  also  had  some  nasal  catarrh^  but  not  to 
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80,  doubt  is  entertained  as  to  tlie  cause  of  death,  an< 
inquiry,  this  circumstance  is  made  a  strong:  point  V>y  t 
quite  possible,  liowever,  in  such  cases  that  tlie  deoea^?e^ 
mentioned  alx)ve,  was  eitlier  wholly  or  largely  iiieaiia 
the  bitterness  of  strychnine. 

The  taste  of  strychnine,  moreover,  may  be  eonsidei 
its  bitterness  largely  concealed,  by  tlie  presence  of  < 
stiinces,  such  as  tannic  acid,  licorice,  and  chocolate.  Ii 
ing  which  came  under  my  observation  not  long  since, 
tlie  defense  at  the  time  of  trial  that  strychnine  could  i 
ministered,  as  the  deceased  had  complained  of  bittei 
after  eating  some  confectionery  which  the  prosecution 
the  poison.  Since  the  candy,  however,  "waa  composed  lai 
the  absence  of  intense  bitterness  was  easily  explained. 

Symptoms. — Both  mix  vomica  and  strj'chnine  p; 
the  same  effects,  the  only  difference  observable  beiuj 
as  would  naturally  be  expected,  acts  somewhat  more 
former. 

The  symptoms  occasionally  begin  to  show  thems4 
after  the  swallowing  of  the  poison,  but  more  often  tin 
ten  or  fifteen  minutes ;  they  do  not  usually  appear  earl 
utes,  nor  are  they  often  delayed  later  than  an  hour,  al 
been  known  to  be  postponed  until  the  end  of  the  third  1 
difference  in  time  of  the  first  symptoms  is  due  chief 
which  it  is  administered  and  to  the  condition  of  the  st 
in  solution  it  acts  more  rapidly  than  in  the  form  of  i 
pills  it  is  still  slower  in  its  action ;  if  taken  on  an  eui 
absorbed  more  quickly  and  produces  its  effects  earlie 
stomach  is  full  of  food. 

The  first  s}^mptom  manifested  is  usiuilly  a  sense  € 
companied  by  a  feeling  of  tightness  about  the  chest  a 
twitching  of  the  muscles  of  the  hands  and  feet.  These, 
last  but  a  short  time,  and  are  followed  suddenly  by  ; 
con\'ulsion ;  sometimes  the  entire  muscular  system  seei 
almost  sinmltaneously,  but  generally  the  rigidity  app 
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the  countenance  generally  assumes  a  ghastly,  grinning  expression.    The 
.    convulsion  lasts  from  half  a  minute  to  several  minutes,  when  the  mus- 
cular rigidity  nearly  or  entirely  disappears.     There  is  generally  now  a 
!    <M)ndition  of  great  relaxation :  cold  perspiration  breaks  out  over  tlie 
.  whole  body,  the  pupils  eonti^ct,  a  sense  of  weariness  is  expressed,  and 
the  patient  not  infrequently  sinks  into  a  profound  sleep.     This  period  of 
;.  intermission  continues  from  a  few  minutes  to  half  an  hour,  when  another 
"   paroxysm  shows  itself.     It  sometimes  comes  on  unexpectedly,  but  often 
'  18  preceded  by  a  few  moments  of  intense  anxiety  on  the  part  of  the 

-  patient,  who  piteously  pleads  for  rehef .  All  the  senses  are  unnaturally 
excited,  and  the  conviJsicm  is  oft-en  brought  on  by  a  loud  noise,  the 
slamming  of  a  door,  a  sudden  current  of  air,  or  even  a  gentle  touch. 
The  second  paroxysm  is  usually  a  counterpart  of  the  first,  but  is  more 

'  •  severe ;  the  breathing  is  more  difficult,  the  sti'cngth  more  exhausted,  and 
'    the  suffering  more  acute.    jiVfter  two  or  more  paroxysms,  unless  relief 

-  is  afforded,  the  })atient  dies,  eitlier  in  the  height  of  a  convulsion  from 

-  asphyxia,  or  at  the  close  of  one  from  exhaustion.  The  mind  is  usually 
:  not  affected,  the  intellect  generally  I'emaining  clear  until  the  end,  and 
/  there  is  a  thorough  appreciation  of  the  gravity  of  the  situation  and  the 
y:  imminence  of  death.     Vomiting  is  occasionally  but  not  often  seen. 

However  given,  strychnine  produces  essentially  the  same  effects,  and 
■i  numerous  cases  are  recorded  of  violent  s^inptoms  from  its  hypodermic 
::.  use ;  it  is  usually  more  active  when  tlius  administered  than  when  taken 
:  by  the  mouth,  one  sixteenth  of  a  grain  having  occasioned  alanning 
:  symptoms. 

Wlien  associated  with  other  drugs,  as  would  naturally  be  expected, 
the  effects  of  strychnine  may  be  materially  masked ;  opium,  morphine, 
chloral,  and  other  narcotics  greatly  retard  its  action  and  modify  its 
symptoms. 

Dias:nosis  of  Strychnine  Poisoning:. — ^The  manifestations  produced 

l>y  a  poisonous  dose  of  strj'chnine  are  so  characteristic  that  usually  there 

is  but  little  difficulty  in  making  an  accurate  diagnosis  from  the  symptoms 

alone.     On  various  medico-legal  occasions,  however,  it  has  been  claimed 

that  several  diseases  might  be  mistaken  for  strychnine  poisoning,  among 

others  being  epilepsy,  ura?mic  and  puerpural  convulsions,  chorea,  the 

_  various  forms  of  tetanus,  and  even  syphilis.     But  all  of  these,  with  the 

exception  possibly  of  tetanus,  differ  so  essentially  in  their  manifestations 

from  strychnine  ]>oisoning,  that  they  could  not  possibly  be  confounded 

by  a  competent  observer.     The  different  forms  of  tetanus  do  in  some 

1  respects  resemble  strj^chnine  poisoning,  yet  there  are  such  well-mai*ked 

differences  between  them  that  after  careful  examination  they  should 

never  be  mistaken  for  each  other.     In  both,  it  is  true,  there  are  violent 

'  tonic  spasms  which  are  strikingly  similar,  but  in  almost  all  other  respects 

they  are  unlike. 

In  tetanus  we  almost  always  have  a  histor)'^  of  an  injur}',  and  the  dis- 
ease usually  comes  cm  gradually  and  progresses  slowly  to  a  fatal  termina- 
tion, a  number  of  days  generadly  elapsing  between  the  onset  of  the  dis- 
'  ease  and  death,  while  in  strychnine  jH)isoning  there  is  no  antecedent 
injury,  and  the  manifestations  appear  suddenly,  almost  without  warning, 
=»  and  progress  rapidly  to  a  fatal  termination ;  in  tetanus  the  muscles  first 

*  affected  are  generally  those  of  the  back  of  the  neck,  and  those  of  the 

•  jaw  are  early  invaded,  producing  persistent  lockjaw,  while  in  strjxhnine 
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onos,  Avliich  may  liave  been  very  marked  during:  the  attar 

■  away ;  in  tetanus  the  tempemtiire  is  generally  simiewhat 

tlie  normal,  while  in  strj'chnine  jwisoniiig  it  is  not  usual 

There  are,  it  is  tine,  occasionally  marked  exceptio 
differences,  one  case  being  recorded  in  -which  tetanus 
twelve  hours  after  the  first  twitehingfs,  another  within 
half  after  tlie  first  convulsion,  and  a  tliird  in  fifteen  n 
injuiy  producing  the  disease ;  on  the  other  hand,  a  ca 
poisoning  is  recorded  in  which  death  oe<;nrred  after  a '. 
hoiu^,  and  several  cases  are  know^n  in  whicli  rei>eated  si 
poison  have  been  administered  in  such  a  ^way  as  to  extei 
over  a  period  of  several  days.  So  also  in  tetanus,  causes 
seen  in  which  Uttle  or  no  increase  of  temperatiu*  is  foi 
soiling  by  strychnine  the  temperature  is  sometimes  ele 
however,  of  these  irregularities  both  in  strychnine  p< 
tetanus,  a  competent  observer  will  rai-ely  have  difficult 
ing  the  two,  the  difference  in  the  order  in  which  the  mu* 
and  the  marked  dissimilarity  in  the  condition  of  the 
the  spasms  generally  suffteing  to  establish  the  exact  c 
derangement. 

Period  when  Fatal. — One  or  two  cases  are  recordec 
is  said  to  have  occurred  almost  immediately  after  the 
poison,  and  two  or  three  are  on  record  in  wliich  the  fi 
came  in  ten  minutes.  In  most  cases  strj^chnine  acts  ra 
almost  always  occurs  within  two  hours  j  if  the  person  h 
time  his  chance  of  recovery  is  good.  Some  cases,  hoi; 
prolonged ;  at  least  four  are  recorded  in  which  death  ^ 
six  hours,  and  Tardieu  and  Roussin  have  i-eported  a  pi 
wliich  death  did  not  occur  until  the  eighteentli  liour.  In 
nine  poisoning  which  I  was  called  on  to  investigate  t 
death  occurred  in  eleven  horn's  after  the  administration 
moi*phine  and  chloroform,  however,  had  l^een  abundauti 
and  this  probably  accounted  for  the  long  delay. 

Fatal  Quantity. — A  quai*ter  of  a  grain  is  recordetl 
sioned  death,  and  good  authorities  beUeve  that  even  one 
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Z'  which  early  set  in,  it  is  often  difficult  or  impossible  to  use  the  stomach- 
ir  pomp  until  by  the  plentiful  administration  of  chloroform  the  tetanio 
a-  condition  is  relieved,  when  the  tube  may  be  inserted  with  ease.  Tannic 
>  acid,  solution  of  iodine,  or  finely  pulverized  charcoal  may  be  adminis- 
.  tered  as  supplements  to  the  use  of  emetics  or  the  pump;  they  render 
.-    the  strychnine  less  soluble  aiid  retard  its  action.     Cliloroform  should  be 

freely  given  by  inhalation  during  the  paroxysms,  and  cliloral  may  be  ad- 
'.  ministered  with  great  advantage  in  the  intervals,  either  by  the  mouth  or 
'/    hypodermically.     During  the  convulsions,  when  there  seems  impending 

death  by  asphyxia,  pure  oxygen  may  be  played  over  the  mouth  and  nose, 

and  it  sometimes  affords  marked  relief. 

The  patient  should  be  kept  as  quiet  as  possible ;  all  strangers  should 

be  excluded  from  the  room,  direct  draughts  of  air  should  be  shut  off,  and 
■    loud  noises,  such  as  those  produced  by  the  slamming  of  doors,  stamping 

of  feet,  etc.,  should  be  prevented.  For  the  same  reason,  as  little  medicine 
"  as  possible  should  be  given  internally,  as  the  mere  raising  of  the  head, 
''•  or  the  touching  of  the  lips  with  a  spoon  may  cause  a  convulsion.  Ex- 
'-   periments  on  animals  have  repeatedly  shown  that  absolute  quiet  is  a  very 

*  important  factor  in  securing  recovery  from  poisonous  doses  of  strych- 
-■    nine ;  and  cUnical  experience  abundantly  demonstrates  that  the  same  is 

-  true  with  man. 

i:  Post-mortem  Appearances. — The  stomach  is  usually  normal,  but  is 

-  sometimes  found  in  a  state  of  intense  congestion ;  the  Uver,  kidneys,  and 
:  lungs  are  frequently  engorged  with  blood ;  the  heart  is  occasionally  full 
.  and  distended,  but  rather  more  often  is  empty  and  flaccid.     The  brain 

and   spinal  cord  and  their  surrounding  membranes  are  occasionally 

•  :   normal  in  appearance,  but  usually  are  congested,  and  sometimes  present 

effusions  of  serum  or  blood.     The  muscles  immediately  after  death  are 
»    usually  relaxed,  but  rapidly  take  on  extreme  rigidity,  which  is  generally 
;.;    very  marked ;  neither  anns  nor  legs  can  be  bent  except  with  great  diffl- 
.    culty,  and  the  body  often  lies  in  a  condition  of  opisthotonos.     The  rigid- 
;    ity  occasionally  disappears  within  a  few  hours,  but  sometimes  lasts  for 
,s    weeks,  and  even  months.     In  a  case  of  death  from  strychnine  which  I 
^    examined  some  time  ago,  I  found  the  body  five  months  after  death  in- 
tensely rigid,  though  decomposition  had  progressed  to  a  marked  degree. 
None  of  tlie  above  post-mortem  appearances  are  entirely  character- 
istic of  death  by  stiychnine,  although  the  congestion  of  the  brain  and 
spinal  cord,  the  effusions  of  blood  and  serum  about  them,  and  the  well- 
1    marked  rigor  mortis  are  rarely  produced  collectively  by  any  other  cause. 
Tests. — Strychnine  responds  to  all  the  general  reactions  for  alkaloids, 
giving  precipitates  with  tannic  acid,  picric  acid,  iodine,  ete.,  but  these 
are  not  particidarly  distinctive.    Fortunately,  however,  we  possess  sev- 
eral tests  that  are  highly  characteristic,  of  which  four  are  particularly 
:    valuable,  namely :  the  taste,  the  color  test,  the  chromate  test,  and  the 
physiological  test. 

(a)  The  Taste, — As  has  already  been  stated,  strychnine  is  intensely 
bitter,  and  it  has  this  ])roperty  in  a  higher  degree  than  any  other  known 
substance.  In  examining  a  suspected  residue,  therefore,  we  expect  to 
find  more  or  less  bitterness  if  the  alkaloid  is  present.  Many  other 
'  substances,  however,  as  is  well  known,  are  ako  bitter,  such  as  quinine, 
r  salifine,  and  morphine,  but  none  of  these  approaches  strychnine  in  the 
intensity  of  its  bitterness. 
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producing  this  reaetiou,  tlie  most  important  of  wliioU 
bichromate,  manganese  dioxide,  lead  peroxide,  potaK<iiin 
and  eerosoeerie  oxide.  Any  one  of  these  ivlieii  j>r<»j»erly 
good  results,  but  pei-sonally  I  i)refer  either  the  biehnmia 
eerie  oxide.  In  my  hands  the  first  of  these  yields  alm«i:>t 
n\sults,  but  the  eerosoeerie  oxide  liiis  the  a<lvniitage  of  (K'e; 
what  slower  change  of  colors,  and  prodiieiug*  a  eherr}- 
which  is  very  persistent  and  quite  ehnracteristie.  Whif 
agent  is  used,  the  best  way  to  proceed  in  making  the  tei 
KusptH'ted  substance  Avith  a  single  drop  of  stronj^  8iil])hur 
color  should  \ye  produced,  or  at  most  only  a  sli<rlit  darl 
presence  of  a  trace  of  impurity ;  a  smiill  partieh*  of  the  ox 
IS  then  cautiously  di*awni  into  the  mixtui'e,  and  verj'  ge 
moved  about;  if  stryi»lmine  is  pivsent  the  <M»lors  abov 
nuniifest  themselves  in  the  oiiler  named — blue,  puqile, 
the  blue,  however,  is  sometimes  so  evanescent  as  to  Ik*  aJ 
tible.  Dr.  Letheby  has  suggested  passing*  an  electrical  e 
the  mixture  for  the  purpose  of  developing*  the  color,  the 
evolved  by  the  electrolysis  of  the  acid  acting  as  the  oxidiz 
own  exi)erience  Avith  this  test,  however,  lias  not  been  v« 
and  I  should  place  it  below  all  the  othei-s  l>oth  in  de! 
venience. 

The  color  test  for  strj'chnine  when  proi>erly  applietl 
deli(*atc,  being  capable  of  detecting  a  very  miniite  qimutj 
loid ;  it  has  been  stated,  and  quite  cori-ectl^-,  tliat  the  si 
of  strychnine  that  can  be  seen  by  the  unaided  eye  will  gi 
unmistakably.  Not  only  is  the  test  exceedingly*  delicate, 
rately  made  it  is  entirely  reliaWe.  It  is  true  tliat  some  ot 
among  them  being  aniline,  curarine,  (luebraehine,  c<Kl-liver 
and  veratrine,  Avhen  treated  with  sulphuric  a<»id  and  an  o 
produce  a  play  of  colors  more  or  less  I'esembling  those 
strychnine;  but,  with  the  exception  of  quebrachine,  all  of  1 
colored  by  sid])huric  acid  alone,  or  the  colors  develojHfil 
oxidizing  agent  do  not  have  the  same  sequence  as  tlios 
stiychniiie.     Thus,  cui*arine,  cod-liver  oil,  papaverine,  and 
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By  a  careful  comparison  of  the  two  substances  when  test«d  side  by  side, 
a  slight  difference  can  be  seen  in  the  inteusit}-  and  duration  of  the  colors ; 
but  if  the  strychnine  is  somewhat  impure,  as  is  likely  to  be  the  case  upon 
extracting  it  from  a  part  of  the  body,  the  two  reactions  are  practically 
indistinguishable.  Quebrachine,  however,  is  destroyed  by  heating  it  on 
the  water-bath  with  strong  sulphuric  acid,  while  strychnine  is  not,  and 
by  this  process  we  may  separate  the  two  absolutely.  Aspidospermine 
(another  alkaloid  of  quebracho  bark)  as  it  appears  in  the  market  some- 
times contauis  80  much  quebrachiue  as  to  give  it  a  well-marked  strych- 
nine-like i-eactiou. 

In  a  few  rare  eases  ptomaines  have  been  found  which  gave  a  color 
reaction  somewhat  similar  to  that  of  strychnine;  but  as  they  differed 
from  strj'chnine  in  other  properties,  and  as,  without  doubt,  they  would 
be  destfoyed  by  heating  with  sulphuric  acid,  there  would  be  no  possi- 
bility of  confounding  the  two  if  proper  skill  were  employed  iu  making 
the  t#8ts. 

The  color  reaction  for  strj-chnine  is  more  or  less  interfered  with  by 
the  presence  of  a  number  of  other  substances,  such  as  morphine,  brucine, 
and  nitrates ;  of  these  the  most  important  is  morphine,  which  has  the 
power  in  a  marked  degree  of  preventing  the  color  reaction  if  present  in 
moderate  amount.  I  have  known  of  at  least  one  case  in  which  the  pres- 
ence of  strychnine  in  the  organs  of  a  body  was  entirely  overlooked  on 
account  of  itiS  association  with  a  considerable  quantity  of  morphine,  and 
the  use  of  inadt^nate  means  of  separating  the  two  in  the  analytical  pro- 
cess employed.  When  tlie  two  alkaloids  arc  present  in  a  mixture  they 
may  be  separated  by  a  number  of  means,  but  beating  with  strong  sul- 
phuric acid  is  generally  the  best ;  it  removes  the  morphine  and  enables 
the  strj'chniue  to  be  recog- 
nized readily.  Practically, 
the  most  common  substance 
interfering  with  the  color  test 
in  toxicological  examinations 
are  certain  indefinite  organic 
compounds  derived  from  the 
organs  examined,  wliich  are 
almost  sure  to  be  extracted  to 
n  greater  or  less  degree  with 
the  strychnine.  The  presence 
of  even  a  moderate  amount 
of  this  material  sometimes 
■wholly  prevents  the  recogni- 
tion of  tltc  alkaloid  bj'  this 
test  By  careful  purification, 
however,  it  may  be  i-eraoved, 
when  the  color  reaction  comes 
out  distinctly. 

(p)  ChrOHiatf  Test. — If  an  FIe.  81.-Cr)Btals  or  ntrychnlne  chn>mat«.    Mksnl- 

aqueous  solution  of  a  salt  of  l^^f  ft^T^uL^)^""'  "'"■  *"" """™ '"^  *^ 
str^-clinine  is  treatwl  with  a 

solution  of  potassiimi  bichromate,  a  yellow  precipitate  of  strj'chnine  chro- 
mate  is  pro<luced.  unless  the  solutions  are  too  dUute.  Tlie  precipitate,  if 
examined  under  a  microscope,  is  found  to  consist  of  a  mixture  of  octahe- 
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dral  and  dendroidal  crystals,  which  are  very  characteristic.  If  tb  "r.-ti.* 
are  idlowed  to  settle,  the  superuatout  fluid  drained  off,  and  the  \f^ibrr- 
well  dried,  upon  touching  them  with  a  drop  of  strong  sidphnr!'-  ».i , 
flue  play  of  colors  is  at  once  produced,  exactly  the  same  ts  iIht  . 
scribed  under  the  color  test.  This  double  reaction  forstryehniaei-w.- 
ably  the  best  we  possess  for  tlie  alkaloid,  as  it  combines  the  ehartd-ri.-;.' 
play  of  colors  of  the  oxidation  test  writh  the  i>eculiar  nTi(ltL<»!Lr 
chromato  of  Btrj'chniue.  No  other  known  substance  produL'K  tte  «r- 
effects. 

(rf)  PhgsioJogical  Test. — If  strj'chuiue  ia  adiiiiiiistered  lo  t  W  '.- 
animal  is  soon  thrown  into  eouviilsious,  and  if  the  dose  is  Miffio-f :;. 
large,  death  ensues.  Advantage  may  be  taken  of  this  fact  iu  lerLuii 
unknown  substance  for  the  presence  of  the  alkaloid.  The  nuldial  >>•  :.-i 
be  dissolved  in  a  little  dilute  acid  aud  ^ven  to  a  small  fn^,  dib>:') 
hypodermic  injection  or  by  blowing  it  iuto  the  iuitmal>  stomu-h  tLr<'i£ 
a  small  tube.  Tbefr<vrlii<Ji 
tlien  be  covered  witliiW 
jar  and  carefully  iniii4«::: 
strj'chnine  is  pn:«cDt.  Id  if 
course  of  a  few  minnM  if 
auimal  becomifs  li^f^T 
tetaiiized ;  its  head  andtrci 
become  rigid,  and  iu  Lina  lis 
are  violently  eitecdt'i.  ',- 
paroxysms  at  first  bi>  r  r-L- 
sions,  during  which  tbr  it:- 
mal  assumes  its  ii<<niiil;>~ 
ture,  but  by  UowIm  ifi"» 
it,  by  striking  the  labir.'.tT 
otherwise  shghtly  distant 
the  auimal,  it  i»  again  tbi>rL 
into  a^^olc]ltco^Tn]*il«.lK 
if  these  are  kept  BpsuiBtirtr 
long  death  follows  TTii-t-* 
if  applied  to  a  vejr  u*. 
auimal,  is  fairlv  dciii*-'^' 
1-10,000  of  a  'grain  it»-: 
l>eing  recognizable  1)T  ii.  t 
is  also  quite  charaeteristic,  for  while  some  otlier  substances  occatit  "■'■ 
viil8i()us  in  fi-ogs,  they  differ  materially  from  those  produced  by  io;<'-- 
nine  in  lucking  the  intense  tetanic  eliaracter  of  the  latter.  ttrW 
therefore,  is  a  good  one,  and  should  be  applied  wh(;u  it  is  praitiii'.- 
but  I  do  not  agree  with  some  authors  who  iueist  that  without  it  ih'  j*" 
euce  of  strychnine  lias  not  been  definitely  established ;  it  is  aUJi'' 
certain  that  in  c<jmpetcnt  hands  the  chemical  tests  for  stnt'hut»' *■' 
more  <Ielicate  than  and  fidly  as  reliable  as  the  physiological  te*l. 

Detection  of  the  Poison.— /ti  fhe  Contents  of  the  ^ownc J.— Tlr i> 
teriai  sliould  be  finely  ccunniinuted  if  necessar\-,  mixed  with  enoa^«*^ 
to  make  it  thoroughly  fluid,  strongly  acidulated  with  acetic  aci'Li^ 
digested  on  the  water-bath  for  about  an  hour,  replacing  from  tin'  '■• 
time  the  liquid  that  may  evaporate  with  a  little  water.  The  but  clo- 
ture sliould  be  strained,  the  Uquid  evaporated  on  tlie  water-bath  to  %^<- 


FIft.    Its.— Crj-dlals  of  Btr^i^bulne    from   «... 

cryBtaUlzcd  frum  cLloroform.    .MuniBed  12  d 

ten.    (DnH-n  with  tbe  camera  IwlOa  by  Dr.  E.  R  L« 
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~  a  quarter  of  its  original  bulk,  and  while  still  hot  Ave  or  six  times  its 
'  volume  of  stroug  alcohol  slowlv  stirred  in.  This  causes  the  separation  ol 
a  considerable  amount  of  inBoIuble  material,  which  should  be  removed 
by  filtration.  The  filtrate  is  evaporated  to  a  sjTupy  consisten<»  on  the 
water-bath,  and  when  cold  is  taken  up  with  a  small  aiuunnt  of  water 
slightly  a<-idulat«d  with  acetic  acid  -,  the  mixture  is  filtered  into  a  strong 
fla^,  test-tube,  or  separatory  bulb,  a  very  alight  excess  of  potassium 
'  hydrate  added,  an  equal  bulk  of  chloroform  at  once  poured  iu,  and  tlie 
mixture  vigorously  shaken.  When  the  chloroform  has  settled  out  the 
aqueous  fluid  is  removed  and  again  shaken  witli  another  volume  of 
chloroform ;  the  two  chloroform  solutions  thus  obtained  are  united  and 
allowed  to  evaporate  at  a  gentle  heat  in  a  porcelain  dish.  The  residue, 
which  contains  practically  all  of  tlie  Btiychoine  present  in  the  stomach, 
is  UBUuUy  too  much  contaminated  with  extraneous  substances  for  direct 
testing  for  the  alkaloid,  and  should  be  further  purified ;  tliis  may  be  at 
least  partially  accomplished 
by  stirring  it  up  with  dilute 
acetic  acid,  filtering,  render- 
ing alkaline,  and  shaking  with 
ohloroform  as  before.  Upon 
evaporating  the  chloroform 
the  strychnine  will  occasion- 
ally be  deposited  in  a  crystal- 
line and  nearly  pure  condi- 
tion, but  more  often  there  is 
still  enough  impurity  present 
to  interfere  somewhat  with 
the  unequivocal  recognition 
of  the  poison,  and  as  a  rule  it 
is  mucli  safer,  before  apply- 
ing tests,  to  purify  the  resi- 
due still  further.  For  tlus 
purpose  it  is  treated  with 
two  or  three  drops  of  strong 
sulphuric  acid,  and  heated  on 
the  water-bath  for  an  hour 
©r  two.  During  this  process 
the  strychnine  ia  but  lightly 
changed,  while  most  or  all  of  the  accompanj'ing  impurities  are  carbonized 
or  are  otherwise  chemically  altered  and  lose  their  identity.  The  mixture 
is  diluted  with  water,  filtered,  alkalinized,  shaken  out  with  chloroform, 
and  the  latter  allowed  to  evaporate  in  a  watch-glass.  The  residue  is  now 
almost  always  sufficiently  pui-e  to  be  tested  for  the  presence  of  the  alka- 
loid. It  should  first  be  examined  under  a  low  power  of  the  microscope 
for  the  presence  of  cr^'stals,  which  will  usually  be  found  in  case  the 
amount  of  strychnine  is  more  than  a  trace.  The  residue  may  then  be 
dissolved  in  a  little  dilute  acetic  acid :  one  drop  of  tliis  is  put  upon  the 
tongue,  and  the  taste  carefully  observed ;  another  is  evaporated  on  a 
small  porcelain  plate,  and  the  residue  treated  with  sulphuric  acid  and 
an  oxidizing  agent  for  the  color  reaction ;  to  a  third  drop  a  solution  of 
potassium  biehromiite  is  added,  and  any  precipitate  obtained  is  carefully 
examined  under  the  microscope,  and  subsequently  dried  and  treated  with 


Fig.    88.-8trycbnli 


r.  E.  K.LeCoiuit.> 


.     .    I 


tl 


Tiie  suspeei^a  auu  lo  rue  Known  marenai.  ir  we  onriiin  lu 
with  all  our  teats,  the  evidence  of  the  presence  of  the  p^>i^ 
but  not  otherwise. 

Upon  shaking  the  alkaline  fluid  with  cliloroforni  as 
it  not  infrequently  happens  that  an  emulsion  is  fomietl. 
chloroform  separates  ver}'  slowly  and  imperfectly ;  to  oh 
ture  of  equal  part*  of  chloroform  and  ether  may  advautai 
as  has  already  been  spoken  of  on  pag^e  420. 

The  use  of  stn)ng  sulphuric  acid  for  purif  Wng:  str\"ehn 
above,  is  strongly  recommended ;  it  removes  verj'  efficient 
ber  of  other  substances,  some  of  which  may  seriously  ini 
test*  for  the  alkaloid,  and  it  verj-  materially  adds,  therp 
tainty  of  detecting  the  poison.  The  sidphiiric  acid  used 
be  entirely  free  from  nitrous  compounds,  since  the  latter  w 
strychnine  destroy  it. 

In  the  Tiasuea. — If  the  person  lives  sufficiently  long  aft 
dose  of  strj'chnine,  the  alkaloid  may  grenendly  l>e  foni] 
parts  of  the  body ;  the  organs,  however,  in  which  it  is  u? 
ily  detected  are  tlie  liver  and  the  kidneys,  and  it  may  ofte 
in  the  spleen,  heai-t,  braiji,  and  blood.  To  separate  it  froi 
sue  is  to  be  very  finely  subdivided  and  digested  for  an  1 
heat  with  dilute  alcohol  strongly  acididateil  "with  acetic  * 
The  mixture  is  then  filtered,  the  residue  i-epeatedly  wasl 
lated  alcohol,  and  the  mixed  filtrates  evapoi-ated  almost  tc 
residue  is  taken  up  with  a  little  water,  filtered,  alkaliniz 
with  chloroform.  Tlie  chloroform  is  evajK^rated,  ami  tl 
fied  and  tested  as  dii-ected  above  in  connection  with  the 
stomach. 

Quantitative  Determination. — It  sometimes  is  of  gr 
to  detennine  the  amount  of  strj'chnine  present  in  the  < 
stomacli  or  in  the  tissues,  for  as  nux  vomica  and  str%*ch 
sively  used  in  medicines,  the  finding  of  a  mere  trace  ot  i 
dose  of  the  alkaloid  in  the  body  would  not  necessarily  poi 
the  cause  of  death.  Whenever,  therefore,  strj'chnine'  or  * 
containing  it,  is  known  to  have  been  taken  for  medicinal  ] 
death,  a  most  rigorous  quantitative  determination  of  tht 
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-water,  carefully  dried  on  the  water-bath,  and  when  cold,  weighed.  This 
process  is  somewhat  long,  and  in  carrying  it  out  some  strychnine  is 
always  lost,  but  it  yields,  when  properly  executed,  a  very  pure  product, 
-which  may  be  weiglied  with  gi*eat  assurance  as  being  the  alkaloid  nearly, 
'  if  not  quite,  free  from  impurities. 

In  several  cases  of  strychnine  poisoning  the  accused  at  the  time  of 

:  trial  has  presented  the  defense  that  the  strychnine  found  in  the  body 

came  from  homeopathic  preparations  of  nux  vomica  which  the  deceased 

had  been  using.     Such  a  plea,  however,  is  rarely  or  never  valid  in  case  a 

ponderable  amount  of  pure  strychnine  was  found  in  the  remains,  for  the 

'  quantity  of  the  alkaloid  in  the  ordinarily  used  homeopathic  preparations 

-  is  very  minute ;  I  have  found  that  a  grain  of  the  third  decimal  trituration 

:  of  nux  vomica,  as  obtained  from  a  reliable  homeopathic  pharmacy,  when 

mixed  with  the  contents  of  a  stomach  afforded  absolutely  no  definite 

qualitative  test  for  the  presence  of  strychnine,  and  consequently  was  very 

ur  from  giving  a  quantitative  result. 

Detection  after  Lonj^  Periods. — Strychnine  resists  decomposition  to 

.  a  very  marked  degree,  and  it  may  be  detected,  therefore,  in  a  body  even 

a  considerable  period  after  death.    Professor  Wood  reports  finding  the 

Soison  a  year  trfter  death,  and  I  also  on  one  occasion  extracted  it  in  pon- 
erable  quantity  from  a  body  Uiat  had  been  buried  nearly  twelve  montlis. 
Allen  states  that  he  detected  strychnine  in  a  stomach  which  had  been 
kept  untreated  in  a  jar  for  six  years ;  Richter  was  able  to  extract  it  from 

Jutrid  tissues  exposed  for  eleven  years ;  and  Woodman  and  Tidy  report 
nding  it  in  a  dog's  stomach  after  it  had  been  sealed  up  in  a  bottle  for 
'  thirteen  years.    Experiments  on  animals  seem  to  indicate,  however,  that 
'  the  alkaloid  slowly  disappears  when  the  body  is  buried  underground, 
'  80  that  the  amoimt  that  can  be  extracted  progressively  diminishes,  and 
finally  the  poison  can  be  no  longer  recognized. 

Failure  to  Detect. — It  has  occasiontuly  happened  that  no  strychnine 
'  has  been  found  in  the  body  after  death  even  when  it  was  known  to  have 
'  been  taken.    Probably  the  larger  number  of  these  failures  to  detect  have 
""been  due  to  imperfect  methods  of  extraction,  or  to  incompetent  manipu- 
•  lation ;  still,  a  few  cases  are  on  record  in  which  expert  investigators  have 
^'  been  unable  to  find  the  poison  though  it  was  known  to  have  been  used. 
Such  a  case  is  reported  by  Dr.  Reese,  and  Professor  Sonnenschein  reports 
:  another  case  in  which  he  could  not  discover  the  poison  in  either  the  tis- 
sues or  the  blood,  although  he  detected  it  in  the  stoma(*.h.    A  few  months 
^  since  I  was  called  on  to  examine  the  stomachs  of  two  children  who  died 
:r suddenly  with  all  the  symptoms  of  strychnine  poisoning;  no  other  cause 
i;of  death  was  found  or  could  be  suspected,  yet  most  careful  examinations 
^failed  to  show  the  presence  of  the  slightest  trace  of  the  poison  in  either 
:  organ.    Upon  addmg  a  tenth  of  a  grain  of  the  alkaloid  to  a  reserved 
portion  of  the  stomachs  it  was  easity  detected,  showing  tliat  the  method 
used  was  reliable,  and  that  no  interfering  substance  was  present.     In 
both  of  these  cases  the  amount  of  strychnine  taken  was  probably  the 
minimum  fatal  dose,  and  as  the  stomachs  were  not  presented  for  analysis 
until  more  than  a  month  after  death,  it  is  barely  possible  that  the  poison 
may  have  undergone  decomposition. 

Elimination. — Strychnine  is  eliminated  from  the  body  chiefly  by  the 
kidneys,  and  its  presence  in  tlie  urine  may  usually  readily  be  demon- 
strated even  when  fairly  small  doses  have  been  taken.     The  examination 
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of  tlie  ui-iiie  for  strj'-clmme  is  sometimes  of  great  important- L.n-. 
siisi)ect<?d  poisoning,  as  a  means  of  vei-if  j'ing  the  |>res^:^n<r  of  iL»: «.  ^ 
in  the  system.  The  elimination  by  the  kidneys  is  rapid,  uo  ^tiy. : : 
being  found  in  the  urine  genernllj-  after  the  seeoud  day.  Tb- 1-^- 
therefore,  seems  to  be  eliminated  from  the  bo<lv  within  fonv-cijii :.. 


BRUOINE. 

Brucine  (sj^nonyms,  brucin  and  bnieia)  is  found  in  various  s'try-t 
plants  associated  with  strychnine.  Both  idkaloids  havf  similar  { h}* 
and  chemical  properties,  and  prodiiee  almost  identical  j)liysi4  Jt>tri'*iii^fr 
Brucine,  however,  is  much  feebler  in  its  toxie  powers!  than  ^t^'?LL 
being  estimated  as  having  only  from  one  se^'enth  to  ont'  thirj-^-i; 
of  the  latter's  activity.  The  cause  of  this  wide  difference  af  oion: 
to  its  powers  is  probably  due  to  the  fact  that  some  of  the  ex[»rrim»^L 
have  operated  with  specimens  of  the  alkaloid  that  were  nmiv  ^r 
impure ;  still,  it  is  safe  to  say  that  brucine  does  not  have  morv  tbiL 
fifteenth  the  activity  of  strychnine.  In  its  physiological  acti(ni  it  i>  li 
tical  with  the  latter  in  the  character  of  its  effects,  differintr  only  :n 
tensity.  All  that  has  been  said,  therefore,  concerning  th**  sjniptoii: 
str}xhnine  poisoning  may  be  repeated  in  regnrd  to  bnicine,  ppiwJH, 
sufficient  dose  of  the  latter  is  taken.  The  same  treatment  should  V-r  j 
sued,  and  the  same  post-mortem  appearances  are  obser^-ed.  Tlit*  jm 
may  be  exti*acted  fmm  the  contents  of  the  stomach  and  fn>m  tlirtiv 
in  a  manner  similar  to  that  described  under  str\'chuine :  but  tbe  t»^t- 
which  we  identify  it  are  different.  Like  strychnine,  brucine  is  iiiya? 
bitter,  and  when  administered  to  a  frog  it  aiso  occasions  tetani«^  <-"ii^ 
sions,  but  the  quantity  necessarj'  to  produce  this  eff€*<*t  i.s  nin<*l'c  Ltr 
than  with  strj'chnine.  Unlike  strychnine,  however,  when  treat*^i  ^ 
sulphuric  acid  and  an  oxidizing  agent  brucine  does  not  proiluce  t]!'^«: 
Acteristic  play  of  colors  occasioned  by  the  former,  and  in  this  way 
two  alkaloids  may  be  easily  distinguished. 

The  best  and  most  characteristic  test  for  brucine  is  the  ct»nil»inni 
of  nitric  acid  and  stannous  chloride.  If  the  alkaloid  is  treated  with  wi 
acid  a  blood-red  color  is  produced,  which  is  very  intense,  even  tL*-! 
the  amount  of  brucine  }>resent  l>e  small ;  upon  ^rently  warmin^r  thr  •'• 
fades  to  orange  and  yellow,  and  after  cooling,  if  a  solution  of  stann 
<»hloride  is  added  a  fine  purj^e  color  is  developed.  This  reactiou  'li-^ 
guishes  it  not  only  from  stiychnine,  but  from  all  other  alkaloids.  Ni 
acid,  it  is  true,  strikes  a  red  color  with  morphine  and  with  seveml  "t 
substances,  but  with  none  of  these  is  there  a  change  to  purple  ujx'U 
subsequent  addition  of  the  tin  salt. 


VERATRUM,  \T:RATRINE,  AND  JERVINE. 


The  various  veratrums  are  characterized  by  the  presence  of  a  nun 
of  alkaloids,  most  imi>oi*tant  of  which  are  veratrine  and  jenine. 
chief  veratrums  in  medicine  and  toxicology  are  Veratmm  album,  or  ^ 
hellebore,  and  VeratrHm  viride^  or  American  heUebore,  in  both  of  ^ 
veratrine  and  jemne  are  found  associated  with  tiiree  or  four  othtr  i 
loids. 
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•"        Botli  the  white  and  the  green  veratrums  and  their  two  chief  alkaloids 
-  have  similar  toxic  powers,  and  all  may  be  considered  together. 
^        Properties  of  the  Alkaloids. — Both  veratrine  and  jer\dne  when  pure 

-  are  colorless,  odorless  solids,  which  may  be  obtained  in  a  erj-stalline  fonn 

■  with  ease  in  the  case  of  jervine,  and  with  difficulty  in  the  case  of  vera- 
trine. They  have  an  exceedingly  acrid,  bitter  taste,  and  veratrine  is  ex- 
cessively irritating  when  applied  locally  to  the  skin  j  if  inhaled  into  the 
nosti'ils,  even  in  very  minute  quantities,  it  produces  violent  sneezing. 
Both  are  very  sparingly  soluble  in  wat^r,  but  both  dissolve  with  readi- 

'  ■  iiess  in  chloroform ;  veratrine  dissolves  in  ether  without  difficulty,  while 
^  jervine  is  but  slightly  soluble  in  it.     Both  alkaloids  possess  well-marked 

■  Dasic  properties,  uniting  with  acids  and  producing  sidts. 

Symptoms. — ^Af ter  the  ingestion  of  a  poisonous  dose  of  either  vera- 

■  tram  album  or  veratrum  viride,  or  their  sdkaloids,  the  effects  generally 
•'  shown  are  severe  burning  and  pain  in  the  stomach  and  bowels,  in- 

V  tense  nausea,  violent  vomiting,  painful  purging,  great  prostration,  cold 
.:  extremities,  small  and  feeble  pulse,  vertigo,  blindness,  and  sometimes 
<  convulsions  and  coma. 

= .  These  symptoms  are  by  no  means  invariable ;  in  some  cases  the  effects 
!•  upon  the  brain  predominate,  while  in  others  the  cerebrum  appears  to  be 
:-■  but  little  involved.  Intense  nausea,  vomiting,  and  purging  are  generally 
.  present,  yet  occasionally  they  are  nearly  or  quite  absent. 

Period  when  Fatal. — Just  as  with  colchicum,  the  active  principle  of 

V  -  which  was  formerly  confounded  with  veratrine,  the  two  veratrums  gen- 
.  erally  lead  to  a  fatal  result  only  after  a  lapse  of  considerable  time.  A 
'  case  is  repoi-ted  in  which  death  occurred  from  veratrum  album  in  three 
.  Lours,  and  another  in  six  hours  from  veratrum  viride,  but  as  a  rule  a 
].  fatal  termination  is  not  reached  short  of  a  considerably  longer  period 
}  than  these,  and  one  case  is  on  record  in  which  deatli  did  not  occur  until 

four  weeks  after  taking  the  fatal  dose. 

Fatal  Dose. — Twenty  grains  of  veratrum  album  in  the  form  of  a  pow- 
^  der,  and  half  a  dram  of  the  tincture  of  veratrum  viride,  have  proved 
fat^  but  on  the  other  hand,  very  large  doses  have  been  recovered  from. 
Dr.  H.  C.  Wood  states  that  he  has  several  times  known  a  teaspoonf ul  of 
the  fluid  extract  of  veratrum  viride  to  be  taken  without  producing  death, 
and  recovery  has  occurred  after  the  ingestion  of  a  tumblerful  of  the  tinct- 
ure of  the  same  drug.  Dr.  Blake,  of  St.  George's  Hospital,  reports  the 
recovery  of  a  patient  after  swallowing  a  liniment  supposed  to  contain 
',  three  grains  of  veratrine. 

;^        Treatment. — Vomiting,  if  present,  should  be  encouraged  by  the  copi- 
"^  OU8  administi'ation  of  tepid  water ;  if  emesis  does  not  occur  spontane- 
'*'  onsly,  an  emetic  should  be  given  or  the  stomach-pump  used.    The  patient 
-*  should  be  kept  flat  upon  his  back,  the  head  lower  than  the  feet,  and  after 
the  stomach  has  been  thoroughly  evacuated  an  opiate  should  be  given  to 
control  the  pain  and  quiet  the  vomiting.    The  prostration  should  be  com- 
^  bated  by  stimulants  such  as  external  heat,  alcohol,  and  ammonia,  and  in- 
halations of  amyl  nitrite  have  been  recommended. 

Post-mortem  Appearances. — The  gastro-intestinal  tract  is  usually 

:  *  found  in  a  state  of  congestion,  although  this  is  sometimes  entirely  want- 

'  ing,  and  the  lungs,  liver,  and  other  viscera  are  usually  engorged  with 

blood;  the  post-mortem  appearances,  however,  as  in  most  other  eases  of 

poisoning  with  alkaloids,  are  neither  constant  nor  characteristic. 
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Tests. — Both  vei*atrine  and  jervine  respond  to  tlie  gen^n:  » 
alkaloids,  giving  precipitates  with  tannic  acid,  iodine,  etc.   Thr  *;  , 
reactions  which  characterize  them  are  as  follows : 

I.  Veratrine. — (</)  Sulphuric  Acid  Test, — If  veratrint-  i>  trs-i^ 
strong  sulphuric  acid  it  dissolves  to  a  yellow  solutii»n.  whi'jh  uj-.l  *\ 
ing  changes  to  a  brilliant  red,  the  latter  color  ix*rsisiiujr  uLrliu::,-  . : 
many  hours.     {See  PL  VIII.,  Xo.   O.)      If  after  applviiiir  :L-  -..: 
acid  the  mixture  is  heated,  the  deep  i-ed  color  is  ilevflojjnl  a:  ■:. 
upon  furtlier  application  of  heat  it  remains  uiieliange<l  for  a  ln;;:':: 

This  is  an  exceedingly  delicate  test  for  veratrine,  and  viit-L  )r '• 
observed  a  very  characteristic  one.  Several  other  t^ul>stan':'r>. ::  l-  '-. 
when  treated  with  strong  sidphuric  acid  pi-odiiee  colored  misnj^- -■. 
of  which,  like  that  obtained  with  veratrine,  are  dark  nil:  hut  tl-;  n 
be  distinguished  from  the  latter  alkaloid  either  by  the  fai-t  tLa:  ili-:-  r- 
coloris  developed  immediately  ui)on  the  application  of  the  a«-i«i«:'* 
that  upon  heating  the  color  is  chan^jfed  qiiit-e  diffei-ently  fn-ui  tIut  ;:■ 
duced  by  veratrine.  Salicine,  for  instance,  is  colored  deep  ml  1  y  -  v. 
with  strong  sulphuric  acid,  but  the  color  is  developed  at  uncr.  aud '. ;• . 
moderate  heating  it  turns  brown  and  finally  almost  black. 

{b)  Hydrochloric  Acid  Test, — Strong  hydrochloric  acid  dLsfi«.»h>^ .  -.. 
trine  without  change  of  color,  but  if  the  solution  is  boiled  for  A^r  -r- 
it  assumes  an  intense  red  color.  Tins  reaction,  like  the  pivwiiLi' .• 
is  very  delicate,  and  is  even  more  characteristic,  for  no  oth»T  liii- . 
according  to  Dragendorff,  gives  a  similar  reaction.  It  should  W  ai-., 
however,  that  ptomaines  have  been  extracted  from  dead  bodiw  ^b 
gave  reactions  strikingly  similar  to  those  produced  by  veratrji»'  i>:| 
with  this  test  and  with  the  preceding  one. 

(c)  Physiological  Test — If  a  small  quantity  of  veratrine  is  adiniBi^t'^ 
to  a  frog  hypodermically,  it  produces  characteristic  effects.  V*^?* 
after  the  administration  the  animal  vomits,  and  the  pulsation.^  ^-1 
heart  rapidly  diminish  to  ten  or  fifteen  a  minute ;  at  the  same  lin^^" 
liar  spasmodic  contractions  of  the  muscles  set  in,  which  sometim-^r^ 
ble  the  tetanic  convulsions  produced  by  strychnia ;  and  finally,  if  tL-^'*! 
of  the  alkaloid  is  sufficiently  large,  the  animal  dies. 

3.  Jervine. — The  most  characteristic  test  for  jer^dne  is  basd  q<| 
the  fact  that  its  salts  with  sulphuric,  hydrochloric,  and  nitric  ^i^A 
sparingly  soluble  in  pure  water,  and  are  still  more  insoluble  in  tk  in 
ence  of  an  excess  of  the  acid.  If,  therefore,  to  a  fairly  strong:  *ii£'| 
of  the  alkaloid  in  acetic  acid  a  sUght  excess  of  one  of  the  miDvr&l  nA 
before  named  is  added,  the  jervine  is  precipitated  in  the  formrft^I 
cultly  soluble  and  hi^y  crystalline  salt 

Detection  of  the  Poison. — In  the  Contents  of  the  6Vo»i/ir*.— Tkf «» 
iiniti(jn  should  be  conducted  as  described  on  page  418  for  the  psusiA 
traction  of  alkaloids.  The  first  chloroform  residue,  if  mixed  with  rrj 
foreign  matter,  shoidd  be  purified  by  re-solution  in  dilute  acetic  fc^T 
tration,  alkahnization,  and  reextraction  with  chloroform  :  the  reside ^' 
this  is  generally  fit  for  the  application  of  the  various  tests  for  vrr 
or  jervine. 

The  })hysiological  test  for  veratrine  should  not  be  omitted. sit*' 
we  liave  seen  before,  ptomaines  liave  been  found  which  gaii*  A^ 
reacticms  mueli  Hke  those  produced  by  veratrine,  but  they  have  mt  f 
the  characteristic  physiological  effects  of  the  alkaloid* 
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In  the  Tissues, — The  parts  should  be  finely  subdivided,  mixed  with 
dilute  alcohol  strongly  acidulated  with  acetic  acid,  gently  heated  on  the 
water-bath  for  some  time,  the  mixture  strained,  and  the  subsequent  ex- 
amination conducted  exactly  as  with  the  contents  of  the  stomach. 


2.  Organic  Poisons  not  Alkaloids. 

digitalis. 

All  parts  of  the  plant  commonly  called  foxglove,  and  known  botanic- 
ally  as  Digitalis  purpurea,  are  possessed  of  marked  physiologicjil  activity. 
The  leaves  are  the  portion  commonly  used  in  medicine,  and  they  are  the 
part  that  is  official  in  the  United  States  Pharmacopoeia  under  fiie  name 
,of  digitalis. 

'i       The  drug  contains  a  number  of  active  principles,  of  which  the  most 
'important  are  digiialin,  digitmnn,  digitoxin,  and  digitalein. 

These  substances  differ  decidedly  in  many  respects  from  the  active 
.principles  we  have  been  considering,  such  as  strychnme,  morphine,  etc. ; 
'lanlike  the  latter,  they  do  not  contain  nitrogen,  and  are  not  possessed  of 
^  basic  properties,  and  are  therefore  not  alkaloids.  Upon  being  treated 
'with  dilute  sulphuric  or  hydrochloric  acid  they  are  decomposed,  one  of 
'the  products  of  decomposition  (except  in  the  case  of  digitoxin)  being 
glncose ;  hence  they  belong  to  the  class  of  substances  known  as  gluco- 
sides.  Digitoxin  is  converted  by  boiling  with  dilute  acids  into  an 
-amorphous  body,  toxiresin,  and  is  not,  therefore,  a  glucoside. 

Of  the  four  active  principles  above  mentioned,  digitalin  and  digi- 
x>xin  are  the  most  important,  and  it  is  to  them  that  digitalis  chiefly 
Oi^es  its  remedial  virtues  and  poisonous  properties.  Both  bodies  when 
Dure  appear  in  the  form  of  colorless  crystals  of  neutral  reaction  and 
'Possessed  of  an  intensely  bitter  taste.  They  are  very  sparingly  soluble 
n  water,  in  benzine,  and  in  ether,  but  dissolve  without  difficulty  in 
-Chloroform  and  alcohol.  The  substance  known  in  commerce  and  phar- 
-^nacy  as  "digitalin"  varies  greatly  in  composition  according  to  the 
nethod  of  it-s  manufacture,  but  it  is  usually  composed  of  variable  mix- 
(r^ures  of  digitoxin  and  true  digitalin. 

>  Symptoms. — Digitalis  when  taken  in  toxic  doses  develops  two  chief 
^Mgries  of  symptoms :  those  referable  to  the  heart,  whose  action  is  remark- 
jOr1>ly  retarded  and  enfeebled,  and  those  connected  with  tlie  gastro-intes- 
linal  tract,  upon  which  the  drug  acts  much  like  one  of  the  irritant 
;K>isons,  producing  violent  vomiting  and  persistent  purging.  Sometime^ 
he  cardiac  symptoms  are  most  prominent  and  at  other  times  those  of 
the  gastro-intestinal  tract  are  the  most  conspicuous,  but  the  usual  mani- 
■•estations  are  as  follows :  Soon  after  taking  the  toxic  dose  there  is  severe 
•sin  in  the  stomach  and  bowels,  accompanied  by  violent  vomiting  and 
^^ersistent  purging ;  the  heart's  action  becomes  depressed  and  irregular^ 
\gike  pulsations  sometimes  being  reduced  to  one  half  or  one  quarter  of  the 
^>ormal ;  there  is  great  thirst,  the  surface  is  pale  and  moist,  and  the  ex- 
remities  become  cold ;  the  pupils  are  usually  dilated  and  vision  is  im- 
.verfect,  and,  according  to  Tardieu,  the  sclerotic  fre<juently  assumes  a 
'^^laracteristic  blue  tint ;  delirium  often  sets  in,  accompanied  by  convul- 
^ons,  and  death  occurs  through  syncope. 
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tAveiity-foiir  horn's,  and  it  may  be  posti.>oiieil  for  a  nnin 
case  is  recorded  of  death  on  the  sixth  day,  another  o 
and  another  at  the  end  of  three  weeks. 

Fatal  Quantity. — It  is  quite  difficult,  if  not  impo 
minimum  fatal  dose  of  digitahs.  The  drug:,  as  is  wel 
its  activity  actcording  to  its  age  and  tlie  care  taken  in 
curing  of  the  leaves.  All  the  phai-maceutical  preparat 
are  of  variable  strength,  and  the  digitalins  of  oomme 
uncertain  in  their  activity.  Moreover,  the  cumulative 
makes  it  still  more  difficult  to  estimate  the  exact  inten 
single  dose.  Two  or  three  grains  of  the  powdered  lea^ 
ally  produced  severe  sym}>toms,  and  eight  or  ten  grain^a 
as  a  dangerous  and  possibly  even  fatal  dose.  Very 
however,  of  the  drug  and  its  preparations,  such  as  ad 
and  a  half-oumtc  or  an  ounce  of  the  tincture,  have  I 
without  producing  untoward  svmptoms,  hut  it  is  prob 
cases  the  article  employed  was  largely  inert. 

Treatment. — The  stomach  should  be  evacuated  as 
If  vomiting  is  already  jiresent,  as  is  usually  the  ease. 
couraged  by  copious  draughts  of  tepid  wat^er  so  as  th' 
out  the  stomach ;  but  if  vomiting  has  not  occurred  i 
should  be  produced  by  an  emetic,  or  the  stomach  shoi 
its  contents  by  tlie  stomach-pump  or  stomach-tube. 
vegetable  infusions  containing  it,  may  be  copiously  ai 
the  active  principles  of  digitalis  are  rendered  S2>aringl 
agent.  The  pain  may  be  combated  by  small  doses  of  oj 
pressing  eflCects  of  the  dnig  should  be  counteracted  by 
lants,  such  as  alcohol,  ammonia,  electricity,  and  external 
things,  the  patient  should  be  kept  quiet,  and  always  in  a 
tion,  in  order  that  the  least  possible  work  may  be  throwi 
Death  has  not  infrequently  occurred  from  syncope  upoi 
ting  out  of  bed,  or  even  sitting  up. 

Post-mortem  Appearances. — As  with  most  other  v< 
no  characteristic  post-mortem  appearances  are  produ^ 
Sometimes  there  is  injection  of  the  mucous  membrane 

fl.Tid  t.lip  TnPTnbrfl.Tif»s  of  tVip  brflin.  but  oft^n  fh^^Go  ai^  1c 
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mine  changes  to  a  violet  red,  and  again  becomes  green  on  dilation  with 
water. 

(b)  Lafon^s  Test — If  digitalin  is  gently  heated  with  a  few  drops  of  a 
mixture  of  equal  parts  of  alcohol  and  sulphuric  acid  a  light  yellowish- 
brown  color  is  developed,  which  on  the  addition  of  a  drop  of  dilute  solu- 
tion of  ferric  chloride  changes  to  a  beautiful  blue,  or  greenish-blue  color, 
which  persists  for  several  hours. 

Neither  of  tliese  chemical  tests,  however,  is  entirely  conclusive,  and 
we  are  obliged  to  depend  chiefly  upon  the  physiological  effects  of  the 
drug  for  its  recognition  in  toxicological  examinations.  The  gastro-in- 
testinal  symptoms  and  the  remarkable  slowing  of  the  heart's  action  are 
well  shown  when  the  substance  is  administered  to  one  of  the  lower  ani- 
mals, and  this  is  our  principal  means  of  determining  the  presence  of  the 
.  poison. 

Detection  of  the  Poison. — ^Vomited  matter,  the  contents  of  the  stom- 
ach, or  other  suspected  material,  should  be  mixed  with  alcohol,  slightly  acid- 

-  ulated  with  acetic  acid,  and  digested  on  the  water-bath  at  a  slight  eleva- 
.  tion  of  temperatiu'e  for  some  time.  The  mixture  is  then  strained  and  the 
:.  filtrate  freed  from  alcohol  by  slow  evaporation  at  a  moderate  tempera- 
'  tare.    The  resulting  aqueous  fluid  is  shaken  with  petroleum  ether,  which 

dissolves  out  many  foreign  bodies  but  does  not  remove  the  active  prin- 
eiples  of  the  digitalis.  After  separating  the  ether,  the  liquid  is  shaken 
with  chloroform,  which  upon  spontaneous  evaporation  leaves  behind 
the  toxic  principles  of  the  drug,  associated  usually  with  a  considerable 
amount  of  foreign  material.    A  little  of  the  residue  should  be  given  by 

.  hjrpodermic  injection  to  a  cat  or  small  dog,  and  the  effects  carefidly 
watched.  K  digitalis,  or  one  of  its  preparations,  was  present  in  the 
material  examined,  the  animal  should  show  the  toxic  effects  of  the  drug 

^by  vomiting  and  purging,  dilatation  of  tlie  pupils,  slow  and  irregular 
heart-action,  and,  if  the  dose  is  sufflciently  large,  by  death  at  the  end  of 

■  a  number  of  hours.  Another  portion  of  the  residue  may  be  administered 
to  a  frog,  and  its  exposed  heart  carefully  watched.    At  the  same  time 

^  another  frog  should  be  treated  with  a  small  quantity  of  kno^Ti  digitalin, 

■  and  a  third  untreated  animal  should  be  used  as  a  standard  of  compari- 
3on.     If  the  effect  of  the  suspected  extract  on  the  heart  is  the  same  as 

■  jhat  of  the  digitalin,  we  know  at  least  that  some  heart-poison  is  present. 
^'[f  these  several  physiological  tests  give  positive  results,  a  portion  of  the 
^jhloroform  extract  may  be  submitted  to  the  two  chemical  tests  before 

-  iescribed ;  and  while  their  results  by  themselves  alone  cannot  be  regarded 

-  us  very  conclusive,  yet  in  conjunction  with  the  tests  with  animals  they 
tre  often  of  much  value  in  deciding  as  to  the  presence  or  absence  of 

v'Ugitalis. 

r:-  Resistance  to  Putrefaction — ^Digitalis  and  its  ac*tive  principles  re- 
L'dst  decomposition  in  the  body  after  death  for  at  least  a  moderate  period. 
:'n  the  well-known  De  la  Pommerais  case  at  Paris,  the  deceased  was  ex- 
Z'inmed  thirteen  days  after  death,  and  extracts  of  the  organs  produced 
-r^ihysiological  effects  indicating  the  presence  of  digitalin ;  and  recently 
jaion  has  demonstrated  that  digitalin  is  not  decomposed  by  the  various 
-:r4iiids  of  the  gastro-intestinal  tract,  and  that  it  resists  for  a  considerable 
--:;^ngth  of  time  the  destructive  influence  of  the  microbes  of  putrefaction. 


c->il>  at  'jl  -  C  IlS  e«»m|^H:i<iti'>ii  L<  repres»^nte«l  liv  rbr 
• 'r;Ii'r»>f«»nii  in  >iiffi»*ieiit  dose  ii*  jm  jsst'ss*-*!  uf  jh» 
wh^rhrr  takrn  a;?  a  liquid  by  the  mouth  or  iiihaltnl  i 
liintrs.  A>  the  rffn-t.s  are  si:imewhat  different  in  th 
sh'.irJd  be  coni^idtrred  separat«rly. 

■*i    As  a  Liquid  by  the  Mouth. 

Symptoms. — Chloroform  taken  by  the  month  pr 
<?las.Mrs  of  symptoms:  those  produced  by  its  local  i 
thi.iji**  devel«»ped  by  its  rffe<.*ts5  u|>un  the  ner\'ous  centei 

Iinmediat»:ly  after  swallowing*  a  pois4.>nous  dose  ot 
thf  re  is  rxjierieni-ed  an  intense  burning'  sensation  in 
and  stijmaeh:  this  is  usually,  althoug-h  not  always 
vomiting,  and  the  vomited  matter  is  n<.)t  infrequently 
As  thr  ehl«»n>form.  however,  is  absorbed  and  its  stn 
the  nerviius  centers  are  developed,  vomiting"  ceases. 
effrrts  now  manifest  them.^lves.  The  patient  become 
int* »  a  det- p  stn|M  »r :  the  face  is  jwde,  moist,  and  f reque 
pidse  Wcimies  feeble  and  irregular,  the  breathing  is  st 
\-ulsions  oft«:-n  occur.  Death  takes  place  either  frou 
heart  or  asph\-xia. 

Period  when  Fatal. — Odorofomi  when  taken  Ir 
usually  somewhat  slowly,  death  not  generally  <m?cu 
twelve  hours.  One  case,  however,  is  recorded  in'  which 
termination  in  three  hours :  but,  on  the  other  hand,  ai 
in  which  life  was  prolonged  until  the  eighth  day. 

Fatal  Quantity. — A  little  less  than  half  an  ounce  < 
proved  fatal  to  an  adult,  and  this  quantity  may  be  reg« 
the  minimum  fatal  dose.  Children,  however.' as  woiili 
pecti'd.  are  much  more  sensitive  to  its  effects,  and  th 
is  reported  from  a  dram  of  the  fluid.  Large  doses  hai 
from,  four  ounces  haxing  been  taken  in  one  case  an( 
Wved. 

Treatment. — Tlie  stomach  should  be  promptly  cv 


ALKALOIDAL  AND  OTHER  ORGANIC  POISONS,  467 

Post-mortem  Appearances. — ^The  mouth,  throat,  and  stomach  are 
usually  intensely  reddened  by  the  local  irritating  action  of  the  poison, 
although  these  appearances  are  sometimes  wanting.  The  blood  is  gen- 
erally dark  and  fluid,  the  vessels  of  the  brain  are  frequently  gorged  with 
blood,  and  there  is  usually  congestion  of  the  lungs  and  often  of  the  liver 
and  kidneys. 

(6)  As  a  Vapor  by  the  Lungs. 

Symptoms. — ^Vapor  of  chloroform  when  inhaled  produces  at  first 
a  moderate  general  excitement  of  the  system,  but  this  is  rapidly  followed 
by  drowsiness,  deep  sleep,  and  complete  insensibility.  If  chloroform  is 
given  in  moderation  and  mixed  with  sufficient  air,  anaesthesia  may  be 
maintained  with  but  slight  danger  for  a  considerable  period  of  time,  as 
is  often  done  during  surgical  operations ;  but  if  too  great  a  quantity  is 
used,  or  the  amount  of  air  with  which  the  vapor  is  mixed  is  too  small, 
it  acts  as  a  narcotic  poison,  producing  cyanosis,  stertorous  breathing, 
irregular  heart-action,  convulsions,  and  death,  the  latter  occurring  some- 
times through  heart  failure  and  sometimes  through  paralysis  of  the  re- 
spiratory center. 

Even  with  the  most  skillful  administration  the  vapor  of  chloroform 
sometimes  produces  death,  notwithstanding  the  amount  given  is  small 
and  largely  diluted  with  air.  The  records  of  surgery  conta^  many  such 
cases. 

Treatment. — The  patient  should  be  put  in  a  well-ventilated  place 
with  an  abundance  of  fresh  air  blowing  over  the  face,  but  the  body 
should  be  kept  warm,  artificial  heat  being  used  if  necessary.  K  breath- 
ing has  ceased,  artificial  respiration  should  be  resorted  to,  and  pure 
oxygen,  if  possible,  should  be  allowed  to  play  freely  over  the  face  at  the 
same  time.  Electricity  may  be  employed  to  stimulate  the  respiratory 
and  circulatory  centers,  and  inhalations  of  amyl  nitrite  may  sometimes 
be  ^ven  with  advantage. 

Fatal  Quantity  and  Fatal  Period — Both  the  fatal  quantity  and 
fatal  period  of  chloroform  when  taken  by  inhalation  are  uncertain. 
Persons  have  died  almost  as  soon  as  the  administration  of  the  vapor  was 
commenced,  and,  on  the  other  hand,  death  has  not  occurred  until  a  large 

guantity  of  the  drug  had  been  inhaled  for  a  considerable  period  of  time, 
ome  persons  appear  to  be  highly  sensitive  to  the  action  of  this  agent, 
while  others  bear  it  in  large  amount  without  unfavorable  symptoms. 
It  may  be  stated,  perhaps,  that  the  fatal  dose  ranges  from  a  few  whiffs 
of  the  vapor  to  many  ounces,  and  the  fatal  period  from  a  few  minutes 
to  several  hours. 

Post-mortem  Appearances. — The  appearances  after  death  are  similar 
to  those  observed  after  the  ingestion  of  liquid  chloroform,  excepting  the 
redness  produced  by  the  local  irritation  of  the  latter  in  the  moutii,  throat, 
and  stomach. 

Tests. — The  test  for  chloroform  upon  which  we  mainly  rely  in  toxi- 
cological  examinations  depends  upon  the  fact  that  the  vapor  of  chloro- 
form if  passed  through  a  tube  heated  to  redness  is  decomposed,  being 
broken  up  into  carbon,  hydrochloric  acid,  and  free  chlorine.  The  hydro- 
chloric acid  and  chlorine  thus  produced  may  be  readily  recognized  by 
the  reddening  effect  of  the  one  and  the  bleaching  action  of  the  other  on 
blue  litmus,  by  their  liberating  iodine  from  potassium  iodide,  and  by 
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ally  afford  the  most  certain  results,  although  the  Moch 
tested. 

The  material  under  examination  should  be  finely  < 
placed  in  a  flask  provided  with  a  doubly  perforated  t 
which  pass  two  glass  tubes — one  reaching  nearly  to  xi 
flask,  while  the  other  goes  but  a  short  distance  into  it«  i 
latter  tube  is  connected  with  a  piece  of  tubing  of  han 
of  which  is  heated  to  redness  in  a  burner,  and  a  few  ii 
placed  a  piece  of  moistened  blue  litmus-j^aper  and  a  str 
saturated  with  starch  paste  and  potassium  ii>dide.  T 
bent  at  right  angles  and  dips  into  a  solution  of  silver  nil 
should  be  very  gently  heated  by  being  placed  in  a  dish 
and  air  is  slowly  blown  through  the  mixture  by  mea 
tube.  If  chloroform  is  present  the  stream  of  air  can 
form  of  vapor,  and  as  it  traverses  the  heated  tube  it 
yielding  hydrochloric  acid  and  chlorine.  The  mixture 
comes  m  contact  with  the  piece  of  blue  litmus-paper 
and  then  bleaches  it,  while  the  paper  iinpregrnated  with 
potassium  iodide  is  colored  blue  from  the  formation  of 
As  the  gases  bubble  up  through  the  solution  of  silver 
precipitate  is  thrown  down,  insoluble  in  nitric  acid,  bul 
ing  in  ammonia.  If  chloroform  is  absent,  however,  the 
not  observed. 

Resistance  to  Decomposition. — Chloroform  is  an 
stance,  and  natiu^y,  therefore,  resists  decomposition  fo 
period  of  time.  In  spite  of  its  volatility  it  remains  tena 
to  the  tissues  of  the  dead  body,  and  its  presence  has  }>e< 
in  the  lungs  of  persons  who  have  died  from  its  effects, 
after  burial. 

CmiOBAL. 

Pure  chloral  is  a  colorless,  oily  liquid  obtained  by  the  j 
of  chlorine  on  alcohol.  Its  composition  is  represented 
CallClsO.  When  brought  in  contact  with  water  it  i 
latter,  producing  a  substance  which  is  the  cliloral  of  tl 
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:  local  burning  pains  and  the  vomiting  occasioned  by  the  latter,  and  the 

:•  symptoms,  moreover,  usually  come  on  rather  more  slowly.    Not  long 

after  taking  a  poisonous  dose  great  drowsiness  appears,  succeeded  by 

:  profound  sleep,  pacing  into  coma ;  the  face  is  flushed  at  first,  but  after- 

r,  ward  becomes  pale  and  finally  cyanotic ;  the  breathing  is  stertorous,  the 

:  pulse  feeble,  and  death  ensues  sometimes  with,  and  sometimes  without, 

■  general  convulsions.     The  pupils  are  usually  contracted  and  insensible 

to  the  light,  but  occasionally  are  dilated.    The  temperature  falls,  and 

toward  the  close  the  extremities  are  markedly  cold. 

Fatal  Period. — Chloral,  Uke  chloroform,  usually  leads  somewhat 
r.  dowly  to  a  fatal  termination,  death  rarely  occurring  before  the  lapse  of 
],  from  six  to  eight  hours.  One  case,  however,  is  recorded  of  a  fatal  issue 
'.  in  half  an  hour,  and  another  in  an  hour. 

Fatal  Quantity — The  smallest  recorded  quantity  that  has  produced 
"  death  is  ten  grains ;  this,  however,  is  exceptional,  but  a  number  of  cases 
'[  are  reported  in  which  twenty,  thirty,  and  forty  grains  have  proved  fatal. 
^  On  the  other  hand,  large  doses,  such  as  five  and  six  drams,  have  been 
■;  recovered  from. 

I  Treatment. — The  stomach  should  be  evacuated  promptly,  preferably 
•  by  use  of  the  stomach-pump  or  stomach-tube,  as  emetics  in  this  form  of 
'  poisoning  are  apt  to  be  unreliable.  The  patient  should  be  put  in  an  airy, 
'-[  well-ventilated  place,  but  should  be  kept  warm  by  artificial  heat.  The 
'  heart  and  respiration  should  be  stimulated  by  hypodermic  injections  of 
'''-'  strychnine  and  ammonia^  and  b^  the  use  of  electricity.  If  breathing 
^  threatens  to  cease,  artificial  respiration  should  be  resorted  to,  and  pure 
B"  o^gen  should,  if  possible,  be  puiyed  over  the  face  at  the  same  time. 
t-  Post-mortem  Appearances. — These  are  neither  characteristic  nor 
:■  constant,  those  most  usually  seen  being  congestion  of  the  lungs,  brain, 
)-  spinal  cord,  and,  occasionally,  of  the  mucous  membrane  of  the  stomach 
'  and  bowels. 

Tests. — Chloral,  when  heated  with  an  alkaline  hydrate,  is  decom- 
posed, chloroform  being  formed,  which  may  be  recognized  in  the  manner 
already  described  under  that  substance.  This  constitutes  the  test  com- 
monly employed  for  chloral. 

Detection  of  the  Poison. — The  material,  such  as  vomited  matter,  the 
'  contents  of  the  stomach,  or  one  of  the  organs,  as  the  liver,  kidneys,  or 
brain,  should  be  finely  comminuted,  rendered  neutral  in  reaction,  and 
placed  in  an  apparatus  such  as  is  described  under  chloroform.    A  test 
for  the  presence  of  chloroform  is  then  made,  and  if  this  is  found  negative 
:  the  material  is  rendered  alkaline  by  the  addition  of  potassium  hydrate 
.  solution  and  the  test  for  chloroform  repeated.     If  a  reaction  is  now  ob- 
tained the  presence  of  chloral  is  established. 

Resistance  to  Decomposition. — Cliloral  is  a  strong  antiseptic,  and  is 
-  not  infrequentiy  used  as  a  preser\'ative  agent.    It  undoubtedly,  therefore, 
would  strongly  resist  decomposition,  and  probably  might  be  detected  in 
the  body  a  considerable  period  after  death. 

CARBOLIC  ACID. 

Carbolic  acid,  known  also  as  phenol  and  phenyl  hydrate,  is  represented 

by  the  chemical  formula  CeHjOH.     It  is  found  in  commerce  chiefly  in 

..  two  forms :  crude  carbolic  acid,  a  reddish  or  brownish-red  liquid,  and 
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membrane  to  wliieh  it  is  applied. 

Symptoms. — C-arlM)lic  acid  has  a  dual  action  as  a 

of  a  local  irritaut  or  est^iarotic  t-o  the   month,  tliroat, 

seeoiid,  that  of  a  pi'ofoiiiid  sedative  to  the  nerve-ceut4?r 

•  I  The  symptoms  usually  eome  on  very  rapidly,  frequently 

tlie  poison  is  swallowed.     There  is  intense  burning 
stomach,  attended  sometimes  by  vomiting*,  although  tli 
lacking.   Stupor  sets  in,  frequently  aeconipanied  by  d< 
piu^sing  into  coma.   Tlie  pulse  u*  generally  feeble  and  ir 
ing  is  often  stertorous,  and  death  is  sometimes  precedt 

The  odor  of  carbolic  acid  is  usually  easily  j>ercei 
and  the  urine  has  a  greenish-brown  color,  becoming  c 
hue  on  exposure  to  the  air. 

Carbolic  acid  has  not  infrequently  produced  seri( 
even  death,  by  its  external  application. 

Period  when  Fatal. — Carbolic  acid  generally  ac 
rapidity,  death  occurring  in  from  two  to  four  hours,  j 
corded  Of  death  within  three  minutes.  A  fatal  termii 
sometimes  long  delayed,  death  not  supervening  for  a  i 

Fatal  Quantity.— The  smallest  recorded  fatal  do* 
is  one  dram,  and  numerous  cases  are  reported  of  deat 
and  upward. 

Treatment. — The  stomat^h  should  be  promptly  evii 
of  the  stomach-pump  or  stomach-tube,  and  the  orgai 
tepid  water.  (Ireat  <*are  should  be  used  in  introducing 
stomach,  for  the  acid  having  corroded  the  oesophagu 
of  its  i)ei*f onition.  Emetics  are  generally  of  but  little 
of  the  sedative  influence  of  the  poison  both  on  the  stc 
upon  the  nervous  system  after  absorption.  After  evaeui 
})land  nuicilaginous  drinks  may  be  given,  and  soluble 
those  of  sodium  and  magnesium,  should  be  freely  e: 
favor  the  convei'sion  of  the  carbolic  acid  into  conjug 
pounds.  Morphine  nuiy  be  administere<l  for  the  reU< 
case  of  great  depn»ssion  ammonia  and  alcoliol  are  us< 
!  \  slK>uld  be  kei)t  wann,  and  artificial  respiration   is  i 
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^        (a)  Bromine  Test — ^If  "bromine  water  is  added  in  excess  to  a  solution 

'  of  carbolic  acid,  a  yellowish  precipitate  is  thrown  down,  even  if  the  so- 

"  Intion  contains  only  one  part  to  50,000.    If  the  precipitate  is  collected, 

^  washed,  mixed  with  sodium  amalgam  and  water,  and  warmed,  the  odor 

■*■  of  carbolic  acid  is  given  off  upon  acidifying  the  mixture  with  sulphuric 

:  acid. 

I  (b)  Hypochlorite  Test — If  carbolic  acid  is  mixed  with  ammonia  water 
and  then  a  solution  of  a  hj'pochlorite  added,  a  blue  color  is  developed. 

r        (c)  Ferric  Chloride  Test — Carbolic  acid  with  neutral  solution  of  ferric 

::  chloride  gives  a  permanent  blue  color. 

:*        None  of  the  above  tests  are  entirely  characteristic  of  carbolic  acid,  a 

V  number  of  other  substances  responding  to  one  or  all  of  the  reactions. 

:  The  only  other  body,  however,  which  would  be  likely  to  be  confounded 
with  it  is  creosote.     This  behaves  with  the  above  tests  very  much  like 

.  carbolic  add,  but  the  two  may  be  distinguished  by  the  fact  that  creosote 
when  mixed  with  collodion  does  not  coagulate  the  latter,  wliile  carbolic 

,  acid  does ;  and  the  blue  color  produced  by  the  action  of  ferric  chloride 
and  creosote  rapidly  changes  to  brown,  while  that  developed  with  car- 

.  bolic  acid  is  permanent. 

Detection  of  the  Poison. — The  parts  to  be  examined  should  be  finely 
subdivided,  mixed  with  water,  gently  acidulated  with  sulphuric  acid,  and, 
after  moderate  digestion,  filtered ;  the  filtrate  is  placed  in  a  retort  and 

.  subjected  to  distillation.  The  distillate  may  be  examined  directly  by 
the  tests  already  given,  but  if  the  amount  of  carbolic  acid  present  is 

;  small  it  is  better  to  shake  up  the  distillate  with  ether,  which  absorbs  the 
carbolic  acid  and  afterward  leaves  it  behind  upon  spontaneous  evapo- 
ration in  a  watch-glass  or  beaker.  The  residue  thus  obtained  may  be 
dissolved  in  a  small  amount  of  water,  and  the  solution  examined  by  the 
various  tests  given  above. 

In  addition  to  the  foregoing  there  is  a  very  large  number  of  other 
■  poisonous  organic  compounds ;  most  of  them,  however,  are  so  rare  or 

•  are  so  seldom  used  for  the  purposes  of  criminal  poisoning,  that  they 
possess  but  little  medico-legal  interest,  and  cannot  justly  claim  admission 
within  the  somewhat  narrow  limits  of  this  article.     A  few,  however,  of 

•  possibly  greater  importance  than  others,  may  be  briefly  mentioned. 

Croton  Oil. — ^When  taken  in  toxic  quantity  croton  oil  acts  as  a 
violent  gastro-intestinal  irritant,  and  the  symptoms  are  those  commonly 
observed  in  poisoning  by  such  agents.  There  is  intense  burning  and 
pain  in  the  mouth,  throat,  stomach,  and  bowels,  accompanied  by  violent 
vomiting  and  purging,  slow  and  feeble  pulse,  cold  extremities,  profound 
prostration,  collapse,  and  death. 

Two  or  three  drops  of  the  oil  have  frequently  produced  distressing 
gastro-intestinal  irritation,  and  twenty  drops  have  occasioned  death. 

The  treatment  should  consist  of  prompt  evacuation  of  the  stomach, 
the  exhibition  of  demulcent  drinks,  and  the  administration  of  anodynes 
as  occasion  requires. 

The  post-mortem  appearances  are  those  usually  found  as  the  effect  of 
gastro-intestinal  irritants,  and  consist  chiefly  of  marked  inflammation  of 
the  stomach  and  intestines. 

The  detection  of  the  poison  is  accomplished  by  repeatedly  extracting 
the  contents  of  the  stomach  and  bowels  with  ether,  allowing  the  latter  to 
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great  biiruiug  in  the  throat  and  stomach,  iuteuse  thi 

ing,  and  severe  diarrhoea ;  the  month  and  thi*oat  are  1 

vary  glands  swollen,  and  salivation  frequently  jsnper\"t 

' '.  '■:  is  largely  eliminated  by  the  lu-ine,  and  in  passing  thr 

[■i  tract  intense  irritation  of  all  parts  of  tliese  orfrans  is 

panied  bj*^  severe  pain  in  tlie  back,  strangiirj',  and  blo<> 
case  progresses  the  extremities  become  cold,  and  the 
collapse,  followed  by  coma  and  death. 

Small  doses  of  \he  drug,  like  a  sing^le  fly,  may  c 
poisonous  sjTnptoms,  but  twenty  or  thirty  grains  are 
to  produce  fatal  effects.     Recover^",  hcwever,  may  f< 
quantities,  although  in  these  cases  distressing  after-effc 
persist  for  weeks  and  even  months. 

The  treabnent  of  cantharides  poisoning  slioiild  coi 
evacuating  the  stomach,  the  exhibition  of  demulcent  dr 
pain  with  morphine,  and  sustaining  the  patient  during 
ulants. 

The  posf-morte^n  appearances  embrace  marked  iuflj 
stomach  and  bowels,  with  destruction  of  the  mucous  m< 
intense  reddening  and  congestion  of  the  kidneys,  an 
bladder. 

In  making  an  examination  for  the  detectiati  of  the  pt 
of  the  stomach  and  bowels  should  first  be  carefully 
presence  of  portions  of  the  insect,  which  are  often*f< 
drug  was  taken  j  but  if  a  fluid  preparation  such  as  tlie  ti 
parts  of  the  fly  would  naturally  not  be  discovered.  1 
be  examined  chemically  by  DragendorfPs  process  as  i 
pected  substance  is  boiled  ^nth  solution  of  potassium  li 
of  uniform  fluid  consistence;  the  mixture  is  then  aci 
with  four  times  its  bulk  of  strong  alcohol,  heat-ed,  and 
filtrate  is  gently  wanned  to  expel  the  alcohol,  and  is  1 
chlorof oral ;  the  latt^er  is  allowed  to  evaporate,  and  h 
active  principle  of  cantharides,  known  as  cantharidi: 
should  be  dissolved  in  a  little  warm  oil  and  applied  to  t 
%  i  side  of  the  arm,  or  })eliiiid  the  ear,  when  blistering  wil 
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J  Thirty  grains  have  proved  fatal  to  a  child,  and  smaller  quantities 

^*    have  occasioned  severe  symptoms  in  adults. 

The  treatment  should  consist  in  thorough  evacuation  of  the  stomach 

and  bowels,  and  the  use  of  anodynes  and  supporting  measures  as  needed. 

The  posi-niortem  appearances  are  generally  limited  to  inflammation  of 

the  stomach  and  bowels,  and  injection  of  the  membranes  of  the  brain. 

]'  The  contents  of  the  stomach  or  other  suspected  material  may  be 

';    examined  for  camphor  by  extracting  thoroughly  with  chloroform,  and 

^    allowing  the  latter  to  evaporate,  when  the  camphor  will  be  left  be- 

'    hind,  and  can  be  readily  recognized  by  its  odor  and  its  other  physical 

^    properties. 

'  Cocculus  Indicus. — This  owes  its  poisonous  properties  to  the  pres- 
^-  ence  of  picrotoxin,  a  colorless,  crj'stalline  body,  of  intensely  bitter  taste, 
'^  sparingly  soluble  in  water,  but  readily  soluble  in  alcohol,  ether,  and 
chloroform.  It  is  not  an  alkaloid,  having  no  nitrogen  in  its  composition, 
':''  but  is  probably  a  glucoside.  Both  the  crude  drug  and  its  active  prin- 
!£  ciple  are  gastro-intestinal  irritants,  and  also  poweiful  stimulants  of  the 
i\  nerve-centers.  When  taken  in  poisonous  doses  they  occasion  vomit- 
i^^  ing,  dizziness,  unconsciousness,  and  convulsions.  The  latter  in  some  re- 
spects bear  a  resemblance  to  those  produced  by  strychnine. 
^  The  treatment  should  consist  in  evacuating  the  stomach  thoroughly, 

:'^:  and  if  convulsions  are  present,  in  the  administration  of  chloral  by  the 
r:  mouth  or  chloroform  by  the  lungs. 

Th£  post-fnortem  appearances  are  not  constant.  There  is  usually  some 
[.;  inflammation  of  the  stomach  and  congestion  of  the  membranes  of  the 
,y  brain. 

::;  Thc  coutcuts  of  the  stomach,  or  other  suspected  material,  may  be 

examined  for  the  poison  by  thoroughly  exhausting  with  alcohol,  evapo- 
...  rating  to  a  small  bulk,  and  extracting  the  residue  with  chloroform.  The 
P  latter  upon  evaporation  will  deposit  crystals  of  picrotoxin,  which  may 
'.  be  recognized  by  its  physiological  effects  on  the  lower  animals,  and  also 
.*  by  the  fact  that  when  mixed  with  an  excess  of  potassium  nitrate,  the 
mixture  moistened  with  a  little  sulphuric  acid,  and  strong  solution  of 
;  sodium  hydrate  added,  a  brick-red  color  is  developed, 

-  HYDROCYANIC  ACID, 

i.  Hydrocyanic  acid,  or,  more  familiarly,  prussic  acid,  is  obtained  for  com- 
r  xnercial  purposes  synthetically  from  potassium  ferrocyanide,  sulphuric 
:  acid,  and  water,  and  in  its  ordinary  commercial  form  is  diluted  so  that 
r-^  it  contains  two  percent,  of  an  absolute  or  concentrated  acid.  It  may 
-  also  be  prepared  from  the  cyanide  of  silver  and  hydrochloric  acid.  The 
T.  dilute  or  two-percent,  hydrocyanic  acid  of  the  Pharmacopoeia  is  a 
colorless  liquid  with  a  faint  acid  reaction  and  an  odor  of  bitter  almonds. 
-:;It  is  readily  volatilized  by  heat,  and  has  a  bitter  taste.  It  is  also 
iT'  found  in  certain  plants  and  animal  fluids  in  combination.  The  kernel 
.  of  the  peach  and  the  bitter  almond  contain  small  quantities, 
rr^  In  combination  with  potassium  it  is  used  in  the  arts,  especially  by 
-^photographers  and  electrometallurgists,  in  the  form  of  a  white,  hard, 
cjf  porcelain-like  substance  which  possesses  escharotic  qualities,  and  when 
,^moistened  gives  forth  a  powerful  and  characteristic  odor.  It  deliquesces 
p^rapidly,  and  when  exposed  to  the  air  becomes  more  or  less  brown  and  por- 
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ous.  This  Bobstance,  cTanide  of  potassium,  h 
for  candy  by  children,  and  is  a  very  couimi 
photographers.  Hydrocyanic  acid  is  mor 
poisonin{i:,  hy  reason  of  the  fact  that  its  odor 
IS  at  once  apprised  of  its  presence.  In  Elug 
place  Among  poisons,  there  being  about  fortj 
ing  to  Blyth,  it  is  stated  tliat  "  in  a  thou»aD( 
kinds,  28t)  males  and  67  females  are  likely  1 
as  the  special  foiin  of  cyanide  is  eoneerned, 
deaths  were  caused  by  potassic  cyanide,  9 
oil  of  bitter  almonds,  3  by  peach  stones,  3  I 
taric  acid  and  potassium  cyanide,  and  1  bi 
and  tartaric  acid.  Out  of  this  number,  onl 
being  accidental  or  suicidal. 

^mptoms.— The  oliaractfiristic  of  cyan 
ness,  it  being  fatal  in  a  short  time  in  very  i 
dose  is  taken,  the  amount  not  being  too  gres 
it  causes  salivation  at  first,  in  connection  w^it 
nausea,  and  vomiting.  There  is  subsequent  e: 
and  a  sense  of  thoracic  constriction.  After  : 
falls  convulsed,  the  condition  resembling  in 
lepsv;  but  this  symptom  is  by  no  means  con. 

Occasionally  a  monospasm,  or  a  locking  of 
tetanus,  is  to  be  observed.  The  patient  loses  t 
bowels,  so  that  the  contents  are  voided  durinf 
may  be  an  ejaculation  of  semen.  Sensibilitj 
vulsious  are  followed  by  paralysis  of  the  voIi 
untary  muscles.  Respiratory  movements 
Throughout  the  period  between  the  taking  o: 
skin  becomes  livid,  the  mouth  is  covered  with 
iar  odor  of  the  poison,  and  the  pupils  are  wi( 
sive  quantities  are  taken,  the  lapse  into  unci 
and  the  above-mentioned  phenomena  may 
stated,  the  rapidity  of  the  poisoning  is  its  r 
beeu  found  that  in  some  fatal  cases  the  synip 
seconds  after  the  poison  was  taken,  although  i 
were  swallowed  that  death  was  almost  instani 

Fatal  Quantity. — According  to  Witthaus,  1 
hydrocyanic  acid  is  difflciUt  to  fix  with  certai 
strength  of  the  medicinal  acid.  "  It  is  probnl 
even  so  small  a  quantity  as  0.05  gni.  (J  gra 
might  prove  fatal."  Doses  of  even  4.8  grains 
fatal  results.  PotaMsinni  cyanide  in  quantit 
caused  death,  while  50  grains  wore  taken,  wit 

In  one  case  reported  by  LufF,  a  woman  to< 
acid  and  recovered.  This  person,  after  she  hf 
time  to  rush  upstairs  to  tell  her  master,  who  w 
insensible.  The  stomach-pump,  electricity,  ar 
administration  of  apomorphine  after  a  time  r 

Fatal  Period.  —Hydrocyanic  acid  has  provi 
the  most  protracted  case  of  poisoning  was 
place  in  an  hour  and  a  half  after  admioistrt 
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Treatment.— So  rapid  is  the  action  of  this  poison  that  if  the  patient 
3e  alive  when  he  is  reached  he  is  unconscious  and  in  a  tetanic  condition, 
rhe  first  indications  are  to  apply  cold  water  and  other  revulsives,  among 
^hem  electricity  and  flagellation.  When  small  quantities  are  used,  a 
mixture  of  proto-  and  persulphate  of  iron  in  combination  with  a  small 
juantity  of  alkali  may  be  given  internally  for  the  puri)ose  of  forming 
Jie  innocuous  potassic  feri'ocyanide.  Of  course  the  stomach-tube  is  to 
36  used  at  once,  and  the  above  solution  may  be  used  after  washing  out 
lie  stomach. 

Post-mortem  Appearances.— The  blood  of  a  person  poisoned  in  this 
vay  is  found  to  be  quit«  dark,  and  a  spectroscopic  examination  does  not 
ihow  the  cyano-hcemoglobin  bands.  When  the  body  is  opened  the  odor 
}i  hydrocyanic  acid  is  verj'  marked  at  first,  but  soon  disappears  on 
iccount  of  its  volatility.  The  genernl  appearances  of  the  body  resemble 
hose  produced  by  suffocation,  and  differ  little,  if  auy,  from  those  observed 
tfter  j)()isoning  by  carbon  dioxide.  There  is  engorgement  of  the  lungs 
tnd  right  heart,  as  well  as  the  veins  of  the  neck  and  the  vessels  of  the  head, 
!ongestion  of  the  liver  and  kidneys,  bloody  froth  in  the  bronchi,  and  evi- 
leuces  of  oidema  and  ecchymosis  elsewhere  internally.  Sometimes  after 
>oisoning  by  potassic  cyanide  there  are  evidences  of  its  caustic  action,  es- 
lecially  if  a  concentrated  solution  be  used,  and  these  are  found  in  the 
nouth,  throat,  and  gullet,  more  than  in  the  stomach  «nd  intestines.  The 
)resence  of  food  in  the  stomach  naturally  tends  to  antagonize  the  caustic 
kction  of  the  alkali.  The  oil  of  bitter  almonds  rarely  affects  the  gastri<j 
nucous  membrane,  although  one  case  is  referred  to  where  there  was 
erosion  after  its  use.  In  fatal  cases  of  cyanide  poisoning  it  is  not  rare 
o  find  vomited  matter  which  has  found  its  way  into  the  lungs. 

Tests.— If  to  a  soluti(m  of  hvdrocvanic  acid,  or  auv  one  of  its  salts,  a 
■ew  drops  of  silver  nitrate  be  added,  there  will  be  a  resulting  precipitate 
rf  the  argentic  cyanide,  which  is  a  white  precipitate  soluble  in  ammonia, 
)iit  unaffected  by  dilute  nitric  acid.  Crystals  of  argentic  cyanide  may 
>e  obtained  by  heating  the  diy  salt  in  a  closed  and  sealed  tube.  If  a 
mall  quantity  of  iodine  be  introduced,  the  iodide  of  cyanogen  is  pro- 
Inced,  the  crystals  of  which  are  needle-shaped.  These  ciystals  may  be 
inverted  into  Prussian  blue  after  they  have  been  dissolved  in  a  dilute 
olution  of  potash  to  which  a  little  ferri sulphate  and  hydrochloric  acid 
lave  been  a<lded.    This  is  a  verv  delicate  t<*st. 

Lea's  Teat— An  equally  satisfactory  test  (Carey  Lea's),  as  given  by 
Jlyth,  is  as  follows:  About  i  c.c.  of  ammonia  ferrisulphate,  or  other 
errous  salt,  and  the  same  quantity  of  uranic  nitrate  are  dissolved  in  50 
.c.  of  water,  and  1  c.c.  of  this  test-fluid  is  placed  in  a  porcelain  dish.  By 
dding  a  drop  of  the  liquid  containing  the  smallest  quantity  of  prussic 
cid,  a  gray-purple  color  or  a  distinct  jnirple  precipitate  is  produced. 

Sulphide  of  Ammonia  Test— A  solution  of  sulphide  of  ammonia  may 
e  prepared  by  saturating  ammonia  with  finely  precipitated  sulphur. 
Vo  w^atch-glasses  are  used,  one  of  which  is  moistened  witli  a  sul- 
hide-of-anmionia  solution.  In  the  first  is  put  a  small  quantity  of 
ne  suspected  licjuid,  and  this  is  covered  by  the  other,  which  has  been 
loistened  with  the  ammonia,  and  both  are  placed  for  a  short  time  in  a 
•ater-oven.  After  the  contents  are  dried  and  they  are  separated,  it 
"ill  be  found  that  when  the  smtdl  drop  of  a  weak  solution  of  chloride 
t  iron  is  placed  upon  the  upper  watch-glass,  the  peculiar  blue  color  of 


1.  *• 


Detection  of  the  Poison  in  the  Body. — Beside 
odor  of  the  body,  it  is  possible  soiiietiiiies  to  liud 
iutestiues,  after  careful  search,  particles  of  bitter 
substances  which  produce  the  cyanide.  The  potas; 
obtained  from  the  liquids  in  the  stomach  by  distillati 
,  .  ■ '  done  by  the  addition  of  tartaric  acid.      Sokoloff  lias 

\     I  prussic  acid  from  the  bodies  of  dogs  even  sixty  tlays 

has  been  possible  to  collect  large  quantities  even  \ 
i     'I  under jLjTone  extreme  putrefaction.     Accortling  to  some 

sic  acid  has  been  found  mauv  months  after  death.     ( 

i     •  *" 
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These  two  coal-tar  drugs  have  been  generally  u 
and  analgesics,  and  have  found  their  way  into  popi 
remains  so  easy  for  any  one  to  purchase  and  take  th( 
ailvice,  accidents  of  various  kinds  are  likely  to  occur. 

Symptoms.— Both  act  upon  the  circulation,  giving] 
pulse,  and  producing  vertigo,  general  weakness,  dim 
power,  and  a  tendency  to  sleep.  There  may  even  be 
ness  if  the  dosti  has  been  large,  and  colla}>se,  witli  cya 
ation  of  the  urine,  which  becomes  darker  owing  to  i 
of  indican.  Owing  to  their  prostrating  influence,  b 
have  been  prescribed  in  connection  with  caffeine,  ai 
as  headache  cures.  Acetanilide  (antifihrine),  like  ot 
is  most  unreliable  in  its  effects,  and  sonietinies  inji 
heart's  action  is  idready  enfeebled,  a  dose  of  even  tl; 
may  produce  lividity,  vertigo,  and  j>hysieal  woii 
of  poisoning,  the  blood  has  been  fouml  to  be  of 
Enormous  quantities,  however,  have  been  taken  wit 
and  in  one  instance  two  drams  was  accidentally  atlni 
of  thirty-five,  while  another  took  three  hundred  and  fo 
loss  of  consciousness,  but  with  resulting  syinj)tonis  of 
than  of  depression  (Luff).  The  average  safe  dose  of 
two  to  five  gi'ains. 
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taken  one  hundred  and  fifty  grains  of  antipyrine  in  ten-grain  doses 
twice  a  day.     "  The  first  doses  were  followed  by  vertigo  and  impairment 

'  of  vision ;  then  symptoms  resembling  those  of  the  algid  stage  of  cholera 
developed.    The  condition  was  one  of  collapse,  with  coldness  of  the  ex- 

.  tremities  and  hoarseness  of  voice  and  sunken  eyes.  The  radial  pulse 
could  not  be  felt ;  the  temperature  was  94.1 ;  the  stools  were  solid,  and 

V  there  was  a  deep-red  rose-rash  upon  the  trunk.  The  man  answered 
questions  slowly,  complained  of  headache,  noises  in  the  ears ;  at  times 
he  could  not  see,  at  other  times  he  could  see  three  and  sometimes  four 
inverted  images."    The  average  initial  safe  dose  of  antipyrine  is  from 

':    three  to  ten  grains.     It  should  never  be  given  as  an  antipyretic  in 

'    enfeebled  conations.    (A.  McL.  H. ) 

BESORCm. 

Besorcin,  though  used  generally  as  a  topical  application  in  lupus  and 

other  skin  diseases,  is  nowadays  rarely  administered  intemaUy,  because 

of  its  uncertain  effects.    Loefler  and  others  have  published  a  series  of 

1   cases  in  which  serious,  if  not  fatal,  poisoning  followed  the  washing  out 

of  the  stomach  with  a  one-percent,  solution.    When  first  introduced  it 

•:    was  alleged  that  very  large  doses  could  be  taken  without  any  serious 

results;  and  though  from  two  to  five  grains  are  considered  the  adult 

/   dose,  under  certain  circumstances  the  latter  quantity  sometimes  is  not 

weU  borne  if  repeated  too  soon.    A  case  is  on  record  where  a  child  six 

-.  weeks  old  was  fatally  poisoned  by  a  teaspoonf ul  dose  of  a  one-percent. 

.    solution.    Its  effects  are  very  much  like  those  of  carbolic  acid,  there 

.    being  vertigo,  lowered  temperature  and  a  cyanotic  condition,  weakness 

.    of  the  heart's  action,  and  occasional  convulsions,  followed  by  death.    The 

.    coloring  of  the  urine  varies  from  a  pink  to  an  olive-green  color,  and  the 

i"    stains  upon  the  clothing  sometimes  last  many  months.    (A.  McL.  H.) 
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THE  TOXICOLOGICAL  IMPORTANCE  OF  PTOMAINES 
AND  OTHER  PUTREFACTIVE  PRODUCTS. 

BY 

VICTOB  C.  VAUGHAN,  M.D.,  Ph.D. 


PuTREPAcrnoN  consists  of  the  splitting  up  of  complex  molecules  into 
simpler  ones  by  the  agency  of  micro-organisms.  Among  those  molecules 
which  result  from  the  action  of  bacteria,  certain  ones  are  basic  in  char- 
acter. These  are  known  as  ptomaines.  A  ptomaine  may,  therefore,  be 
defined  as  a  basic  product  of  putrefaction,  or  a  putrefactive  alkaloid. 
Ptomaines  have  been  called  animal  alkaloids,  but  this  is  a  misnomer, 
because  they  may  result  from  the  putrefaction  of  vegetable  as  well  as  of 
animal  substances.  Besides,  the  term  ^^  animal  alkaloid  "  is  more  strictly 
applicable  to  those  basic  substances  which  result  from  the  chemical 
activity  of  the  cells  of  the  animal  body  wholly  independent  of  bacterial 
agency.  Like  the  vegetable  alkaloids,  ptomaines  may  be  volatile  or  non- 
volatile. All  contain  nitrogen  j  some  contain  oxygen,  while  others  do 
not.  The  latter  correspond  to  the  volatile  vegetable  alkaloids,  nicotine 
and  coniine,  and  the  former  correspond  to  the  fixed  alkaloids. 

Since  all  putrefaction  is  due  to  the  action  of  bacteria,  it  follows  that 
all  ptoraanies  result  from  the  growth  of  these  micro-organisms.  The 
kind  of  ptomaine  formed  will  depend  upon  the  individual  bacterium 
engaged  in  its  production,  the  nature  of  the  material  being  acted  upon, 
and  the  conditions  under  which  the  putrefaction  proceeds,  such  as  the 
temperature,  amount  of  oxygen  present,  and  the  duration  of  the  process. 
GeneraUy  speaking,  in  all  toxicological  research  the  tissue  under  exam- 
ination has  undergone  putrefactive  changes  in  the  absence  of  air.  There- 
fore those  products  which  are  formed  by  anaerobic  bacteria  are  the  ones 
•which  concern  us  especially.  This  fact  seems  to  have  been  overlooked 
by  the  majority  of  toxicologists.  Its  importance  is  great,  and  it  renders 
worthless  the  great  number  of  experiments  which  have  been  made  upon 
tissues  allowed  to  decompose  in  the  presence  of  an  unlimited  air-supply. 
Bacteria  are  always  present  in  certain  portions  of  the  aliment«,r}'  canal 
and  in  certain  other  cavities  of  the  body.  •  The  death  of  the  host  does 
not  mean  the  death  of  these  bacteria.  On  the  contrary,  it  enables  them 
to  extend  their  growth  to  adjacent  tissues,  until  the  whole  of  tiie  cadaver 
may  be  involved. 

Ptomaines  are  present  probably  to  a  greater  or  le^  extent  in  every 
organ  which  is  submitted  to  the  toxicologist  for  examination.  If  he  be 
ignorant  of  the  nature  of  these  substances,  he  may  mistake  them  for 
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vegetable  alkaloids,  and  making  this  mistake,  he  may  n^.  \  or. 
poison  present  when  it  is  not  present,  and  thus  lead  to  the  vxl^x  i 
an  innocent  person.  This  whole  subject  needs  thopougli  9ni»iy  ':.\\ 
new  line  of  work,  which  has  not  been  followed  to  any  great  tr>t:  el 
the  amount  of  information  which  we  have  concerning  theiie  ?^\^(£m 
is  very  small  and  inadequate. 

It  must  not  be  understood  that  basic  substances  are  the  oi!ti:> 
f active  products  which  may  interfere  with  the  tests  for  vcge*^!-!-  -ii* 
loids.  Other  products  of  putrefaction  besides  those  which  «• '4*': 
character  must  also  be  taken  into  consideration;  for  inst«ni>.tm 
proteids,  notably  albumoses  and  peptones,  are  marked  redum?  kw 
and  give  certain  color  reactions,  such  as  the  reduction  of  f-rr/  -l\ 
which  may  lead  us  into  error.  Then  there  are  organic  aeiik  ni-  \ 
which  have  been  identified,  while  the  nature  of  others  pemAin*  u^r 
mined,  which  may  lead  us  into  the  same  error.  It  is  the  purp^'i-iii 
paper  to  point  out  the  few  facts  which  we  do  know  ooncerniig  tij* 
putrefactive  substances,  which  may  seriously  modify  the  Mt^  u 
nave  heretofore  been  considered  as  positive. 


TECS  PUEFTY   OP    REAGENTS. 

One  of  the  first  things  to  be  ascertained  by  the  chemist  whd  sflff 
takes  to  do  toxicological  work  is  the  purity  of  *his  reagents.   Esf*^V 
is  this  true  in  the  emplovment  of  alkaloidal  solvent*.    Theimr:* 
found  a  niunber  of  samples  of  German  ether,  which  was  imports  ? 
account  of  its  supposed  purity,  to  yield  on  spontaneous  evap.^nin* 
residue  which  gave  several  of  the  alkaloidal  reactions,  and  a  few  m 
of  which,  injected  under  the  skin  of  a  frog,  caused  paralysis  aa-iw* 
within  a  few  hoiu«.     In  the  use  of  ether  I  would  advise  that  5W  .^>^ 
this  reagent  be  allowed  to  e\'Bporate  spontaneously,  and  the  wfe : 
there  be  one,  be  examined  both  chemically  and   physiol4»gicaEy.  r& 
basic  substance  which  is  found  in  some  samples  of'sulphnrie  rfKTi 
pyridine.     Commercial  alcohol  almost  invariablv  contains  small  q«? 
ties  of  an  alkaloidal  substance  the  odor  of  which  is  similar  to  tfcr » 
nicotine  and  p^\Tidine.     Solutions  of  this  substance  are  prefipitatrc  • 
gold  chloride,  phospho- wolf  ramie  acid,  phospho-moly1)dic  aeid.iK<os5» 
iodide,  and  Meyer's  reagent,  but  not  by  platinum  chloride  or  tatnicMi 
It  does  not  reduce,  or  reduces  feebly,  ferric  chloride.     Prom  oneac* 
of  alcohol  Guareschi  and  Mosso  obtained  a  base  which,  in  addit>»  ■ 
the  anove  reactions,  did  give  a  pi-ecipitate  with  platinum  chloride.  ^ 
hoi  may  be  freed  from  these  substances  by  distillation  oxer  tartan?** 
Chloroform  sometimes  leaves  a  marked  residue  on  evaporation.  ^ 
this  is  the  case,  the  chloroform  shoidd  be  washed   first  with  disSl* 
water,  then  with  distilled  water  rendered  al^Jine  with  pota^oB  * 
bonate,  then  dried  over  calcium  chloride,  and  distilled.     Petrolenm^i 
and  benzole  sometimes  contain  a  base  which  has  an  odor  similar  To  4i 
of  trimethylamine  or  pjTidine,  and  which  mves  a  precipitate  with  p* 
num  chloride,  crA'stnllizing  in  octahedra.     Of  all  the  solvents  iwdiii^ 
extraction  of  vegetal)le  alkaloids,  amylic  alcohol  is  the  one  most  libij> 
iead  the  chemist  into  serious  error.    This  fact  is  due  to  two  ctw- ' 
ihe  first  place,  the  amylic  alcohol  itself  is  veiy  likely  to  contiin  ia^  \ 
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*^ie8 — m  one  sample  Haitinger  found  as  much  as  .5  percent,  of  pyridine  5 
-  ■*lie  second  source  of  danger  in  amylic  alcohol  lies  in  the  fact  that  it  is  a 
'?5,*'eady  solvent  for  many  of  the  putrefactive  alkaloids.  For  this  reason 
-.  '^*ihe  amylic  alcohol  residue  is  probably  less  suitable  than  any  other  for  the 
^-*^"-ipplication  of  color  tests  in  the  final  identification  of  poisons.  Amylic 
iloohol,  when  found  to  be  impure,  may  be  rectified  in  the  same  manner 
*5-  ^^  recommended  above  for  etliylic  alcohol. 

^.      I  will  now  give  a  brief  account  of  those  substances  which  have  been 
-^  found  to  resemble  in  their  reactions  the  vegetable  alkaloids. 

.    .  CX)NIINE. 

"*.  ji 

^^  At  present  it  is  very  difficult,  probably  impossible,  for  the  chemist  to 
1  ..-rotate  with  absolute  certainty  that  he  has  detected  tnie  coniine  in  the 
.  T.dead  body.  Before  he  can  do  this  even  with  a  reasonable  degree  of 
l.-Jxsertainty,  the  sjrmptoms  and  the  post-mortem  appearances  must  conform 
l^  with  those  induced  by  the  vegetable  alkaloid,  the  analysis  must  be  made 
before  decomposition  sets  in,  and  the  amount  of  the  base  found  must  be 
sufficient  for  physiological  e3q)eriments  to  be  made  with  it. 
■^:rj       Brouardell  and  Boutmy  found  in  the  body  of  a  woman  who  had  died 

'after  suffering  from  choleraic  symptoms  caused  by  eating  of  a  stuffed 

.,.,goo8e,  a  base  which  gave  the  odor  of  coniine  and  the  same  reactions 
"^^^^with  gold  chloride,  iodine  in  potassiiun  iodide,  etc.,  as  coniine.  The 
\  'same  base  was  found  in  the  remainder  of  the  goose.  This  substance  did 
"^' not  give  the  red  coloration  with  the  vapor  of  hydrochloric  acid,  and  it 
"^'did  not  form  butyric  acid  on  oxidation,  and  although  it  was  poisonous 
^  'Mt  did  not  induce  in  frogs  the  symptoms  of  coniine  poisoning.  Selmi 
*-  '^  repeatedly  found  coniine-like  substances  in  decomposing  animal  tissue. 

-  By  distilling  an  alcoholic  extract  from  a  cadaver,  acidifying  the  distillate 
'"■- "With  hydrochloric  acid,  evaporating,  treating  the  residue  with  barium 
"C-*  hydrate  and  ether,  and  allowing  the  ether  to  evaporate  spontaneously,  he 
JB  obtained  a  residue  of  volatile  bases,  the  greater  part  of  which  consisted 
jy^  of  trimethylamine.  After  removing  this  base,  the  residue  had  the  odor 
'<iy  of  the  urine  of  the  mouse.  Later,  Selmi  obtained  an  unmistakable  co- 
'-t:  niine  odor  from  a  chloroform  extract  of  the  viscera  of  a  person  who  had 
^  been  buried  six  months,  and  in  another  case  ten  months  after  burial. 
-?  The  chloroform  residue  was  alkaline  in  reaction,  and  when  dissolved  in 
E<  ft  few  drops  of  water  and  allowed  to  evaporate  on  a  glass  plate  it  gave 
.^  off  such  a  penetrating  odor  that  the  chemist  was  compelled  to  withdraw 
fei^  from  close  proximity  to  the  substance.  The  odor  imparted  to  the  hands 
'.js  in  testing  the  substimce  with  the  general  alkaloidal  reagents  remained  for 
^  half  an  hour.  This  volatile  base  seemed  to  be  formed  by  the  spontaneous 
.f*  decomposition  of  other  ptomaines.  An  aqueous  solution  of  a  ptomaine 
:^:  obtained  by  Selmi  by  extraction  with  ether  according  to  the  Stas-Otto 
2^1  method  from  the  undecomposed  parts  of  a  cadaver  had  no  marked  odor, 
^  but  after  having  been  kept  for  a  long  time  in  a  sealed  tube,  it  not  only 
^1  gave  off  a  marked  coniine  odor,  but  the  vapor  turned  red  litmus-paper 

f  mne.  Selmi  also  obtained  a  ptomaine  from  putrid  e^g  albumen.  After 
i^;  converting  this  base  into  a  sulphate,  and  allowing  it  to  stand,  it  formed 

j.  in  two  layers,  one  of  which  was  a  golden  yellow  liquid;  and  this,  on 
^  being  treated  with  barium  hydrate,  gave  off  ammonia,  and  later  the  odor 
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of  coniine.  Finding  that  butyric  and  acetic  acids  were  fonK«i  ^j  .:• 
oxidation  of  this  base,  Sebni  concluded  that  he  had  ival  v^-^  - 
methylconiine,  and  that  it  was  formed  by  the  oxidation  of  iiatain  iii! 
ptomaines,  or  by  the  action  of  amide  bases  on  volatile  fatty  a*  iu?  F  • 
these  reasons  Sebni  believed  in  the  bacterial  origin  of  coniine  trrl^^i; 
allied  bases,  also  in  the  existence  of  a  "  cadaveric  coniine." 

In  a  criminal  trial  in  east  Prussia,  Sonnenschein  fuunu  a  a^r^.* 
which  he  believed  to  be  the  alkaloid  of  the  water-heml^vk.  Iijt  ^^•. 
Hnsemann,  and  others  believed  it  to  be  a  cadaveric  cr»niiLH.  ^n.-Ni.* 
that  the  s^-mptoms  reported  in  the  ciise  wore  not  th4»se  «»f  L-itlrrnj^ 
or  cicuta.  This  base  was  obtained  six  ^weeks  after  tlie  exhuiuLu:  :-- 
body,  which  had  been  buried  for  tliree  months.  It  had  tL'-'-is'-: 
coniine,  the  taste  of  tobacco,  and  gave  with  potassium  ljb:'nn«Gar^  ;L 
sulphuric  acid  the  odor  of  butyric  acid,  and  behaved  with  ivwrnt  u- 
coniine. 

The  most  celebrated  trial  in  which  a  putrefactive  eoniint  hi>  tsy^ 
was  the  Brandes-Krebs  investigation,  which  took  place  in  BraajL^iT"; 
in  1874.  Two  chemists  obtained  from  the  undeeompo!*d  [lart^  <^\  'J 
body,  in  addition  to  arsenic,  an  alkaloid  which  they  prononn^T^i-vii' 
This  substance  was  referred  to  Otto  for  further  exjuiiinariuii.  Hr  > 
ported  that  it  was  neither  coniine  nor  nicotine,  nor  imy  vt^ta^i-ii* 
loid  with  which  he  was  acquainted.  He  converted  the  jmbstWmt-E 
oxalate,  dissolved  it  in  alcohol,  evaporated  the  alcohol,  dissuhtJtheis 
due  in  water,  rendered  the  solution  alkaline  with  potash,  and  t!VJ^< 
the  base  with  petroleum  ether.  On  evaporation  of  the  petn»IeuiL  ti' 
the  alkaloid  appeared  as  a  bright  yeUow  oil,  which  had  a  stn»ni!.iit?rfr 
ant  odor,  quit^  different,  however,  from  tliat  of  coniine.  It  was  sVci» 
alkaline,  and  had  an  intensely  bitter  taste.  At  ordinary  temjm^ 
it  was  volatile.  From  its  aqueous  solutions  it  was  preci^itat'^l  "J^ 
chlorides  of  platinum,  mercury,  and  gold.  In  these  resietit»n?  it  i**- 
bled  nicotine,  from  which,  however,  it  differed  in  the  douWt  ivfriic: 
and  crystalline  character  of  its  hydrochloride.  With  au  dht-ivji!  j»^ 
tion  of  iodine  this  substance  did  not  ^ve  the  Roussin  test  furnitti. 
but  instetul  of  the  long,  ruby-red  crystals  there  ap^K^ared  sniaL  cis 
green  needle-shaped  crystals!^  The  substance  was  found  to  W  bi: 
poisonous.  Seven  centigrams  injected  subcutaneous! v  into  u  hrs^^ 
produced  insta,ntjmeous  death,  and  forty-foiu*  inilligram.s  irivi-n  *i> ' 
pigeon  caused  a  similar  residt.  On  account  of  its  poistmuiis  priperJ:^ 
the  jury  of  medical  experts  decided  that  the  substance  wai?  a  vei*>" 
alkaloid.  The  reason  for  this  decision  certainlv  must  now  W  rt^ 
as  wholly  inadequate.  We  know  that  some  of  the  most  hisrhlv  jn-iiODJ* 
substauces  are  found  among  putrefactive  products. 

In  examining  the  stomach  and  intestuies  in  a  case  of  su5po«nec  ?> 
soning,  Lieberaiann  found  in  the  ether  extract  from  alkaUne  S'to^' 
brownish,  resinous  mass,  which  dissolved  in  water  to  a  turbid  sola^-i 
the  cloudiness  increjising  on  heating.  The  aqueous,  strongly  aD*^ 
solution  of  this  substance  gave  the  following  reactions : 

First,  witli  tannic  acid,  a  white  precipitatej. 

Second,  with  potassium  iodide,  a  yellow  brown,  taming  U>  daik-hi'^ 
precipitate. 

Third,  with  chlorine  water,  a  marked  white  cloudiness. 

Foiu'th,  vAXh  phospho-molybdic  add,  a  yellow  precipitate. 
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Fifth,  with  potassio-mercuric  iodide,  a  white  precipitate. 

Sixth,  with  mercuric  chloride,  a  white  cloudiness. 

Seventh,  with  concentrat<?d  sulphuric  acid  after  standing,  a  reddish 
violet  coloration. 

Eighth,  with  concentrated  nitric  acid  after  evaporation,  a  yellowish  spot. 

This  substance  might  have  been  easily  confounded  with  coniine,  but 
the  odor  differed  from  that  of  the  vegetable  alkaloid.  Moreover,  the 
putrefactive  substance  did  not  distil  when  heated  on  the  oil-bath  to 
200O  C,  while  coniine  distils  at  135°  C.  Lastly,  the  putrefactive  sub- 
stance may  be  distinguished  from  coniine  by  the  non-poisonous  proper- 
ties of  the  former. 

NICOTINE. 

Schwanert,  in  examining  the  decomposing  intestines,  liver,  and  spleen 
of  a  child  which  had  died  suddenly,  perceived  a  peculiar  odor,  and  ob- 
tained in  the  ether  extract  from  alkaline  solution  small  quantities  of  a 
:  base  which  was  distinguished  from  nicotine  only  by  its  greater  volatility 
and  its  peculiar  odor.  Supposing  that  this  substance  was  produced  by 
decomposition,  and  in  order  to  ascertain  the  ti*uth  of  this  supposition,  he 
took  the  organs  of  a  cadaver  that  had  lain  for  sixteen  days  at  a  temper- 
ature of  30^  C.,  and  was  well  decomposed,  treated  this  with  tartaric  acid 
and  alcohol,  extracted  first  the  acid  solution  with  ether,  and  then  the 
alkaline  solution  with  the  same  reagent.  The  last-mentioned  extract 
gave  on  evaporation  the  same  substance  which  he  had  found  in  the 
organs  of  the  chUd.  The  residue  was  a  yellowish  oil,  having  an  odor 
somewhat  similar  to  propylamine,  and  was  alkaline  in  reaction,  and 
bitter,  but  not  repulsive,  to  the  taste.  With  hydrochloric  acid  it  forme<l 
white  needles,  which  were  freely  soluble  in  water  and  soluble  with  diffi- 
culty in  alcohol.  These  crj^stals  dissolved  in  sulphuric  acid,  forming  a 
solution  which  was  at  first  colorless,  but  gi*adually  became  dirty  brown- 
ish yellow  and  grayish  brown  on  the  application  of  heat.  On  being 
warmed  with  sodium  molybdate,  a  splendid  blue  color  becoming  grad- 
ually green  was  produced.  Potassiiun  bichi'omate  and  sulphuric  acid 
gave  a  reddish  brown  passing  into  a  grass-green  color.  Nitric  acid  gave 
a  yellow,  and  tartaric  acid  solution  of  the  crystals  produced  on  the  addi- 
tion of  platinum  cldoride  a  dirty  yellow  precipitate  of  small,  six-sided 
stars.  Gold  chloride  gave  a  pale-yeUow  amorphous  precipitate ;  mercuric 
chloride  yielded  wliite  cr^'stals ;  potassio-mercuric  iodide  a  dirty  white 
precipitate ;  and  potassio-cadmic  iodide  yielded  no  result.  Tannic  acid 
produced  only  a  turbidity;  sodium  phospho-molybdate  gave  a  yellow 
flocculent  precipittite,  which  became  blue  on  the  addition  of  ammonia. 

Wolckenhaar  obtained  from  the  decomposing  intestines  of  a  woman 
who  had  been  dead  six  weeks,  by  extraction  with  ether  from  an  alkaline 
solution,  a  base  which  bore  a  close  resemblance  to  nicotine.  This  sub- 
stance, at  first  yellow,  on  being  exposed  to  the  air  gi*aduaUy  became 
brownish.  It  had  a  strongly  alkaline  reaction,  and  gave  off  a  marked 
nicotine  odor.  It  was  soluble  in  all  proportions  in  water,  and  the  solu- 
tions, which  did  not  become  cloudy  on  the  application  of  hwit,  had  no 
bitter  taste,  but  were  shghtly  pungent.  The  peculiar  odor  did  not  dis- 
appear on  saturating  the  base  with  oxalic  acid.  The  hydrochloride  was 
brownish,  had  a  strong  odor,  and  became  moist  on  exposure  to  the  air. 
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Under  the  microscope  it  showed  no  erj'stals,  diffeiincr  in  thi*  ^>rr: 
from  nicotine  hydrochloride.  It  diff ereil  from  nicotiut  il^^  m  i>  r^ 
tions  witli  potassio-bismuthic  iodide,  grold  chloride,  icHlint-  s^loti  c  z.--- 
curie  chloride,  and  platinum  chloride.  It  also  failed  to  givt  tlirR»i>>: 
test  for  nicotine.  Moreover,  it  could  not  be  ideutifietl  witli  tiiiL^ivji. 
ine,  sparteine,  mercurialine,  lobeline,  or  otlier  fluid  and  voladk  14?^. 


STRYCHNINE. 


\ 


In  a  criminal  prosecution  at  Verona,  Ciotta  obtained  from  th^  'r«3^. 
which  had  only  sUghtly  decomposed,  an  alkaloid  which  gave  a  'TT>tih* 
precipitiite  witli  iodine  in  hydriodic  acid,  a  red  coloration  with  Lvdhc^ 
acid,  and  a  color  test  similar  to  that  of  strA'chuiiie  with  sulpLuh!*  kL 
and  potassium  bichromate,  and  with  other  oxidizing  ageiitj^  Tbc- 
stance  was  strongly  poisonous,  but  did  not  produce  the  t<'taiiii-  «^^ 
sions  which  are  characteristic  of  strychnine.     Ciotta  pmnona-vi -• 
substance  as  probably  identical  with  str>x*hniue.     Portions  of  tLrKf 
were  subsequently  submitted  to  Selmi  for  his  opinion.   TlusiLVrsQcn' 
found  the  substtmce  giving  the  above-mentioned  color  reaftitinrf  t- > 
amorphous,  and  that  it  had  only  the  presumption  of  a  bitt<^r  x^t  »i» 
one  part  of  strj'chnine  in  forty  thousand  parts  of  water  is  intfu^-lj  huv? 
Selmi  also  held  that  many  ptomaines  grive  reactions  similar  t«»!^n'ii5 
with  iodine  in  hydriodic  acid,  and  vnth  hydriodic  acid  alime.  Hf  «• 
held  that  the  physiological  properties  of  this  substance  were  ^o■i  "a* 
it  could  not  be  str}'chnine.     It  could  haiiily  have  been  aspklti^'^ 
which  reacts  with  sulphuric  acid  and  j>otassium  bichromat*!'  sinikij  • 
strj'chnine,  because  quebracho  bark,  in  which  this  alkaloid  i^  f'Wisi  n 
not  at  that  time  used  as  a  medicine,  or  known  in  Italy. 

There  prevails  in  Lombardy  and  in  adjacent  countries  a  elm-tyfr 
ease  known  as  pellagra.    In  1881  Lombardy  alone  fumishd  fitT^i 
thousand  cases  of  this  disease.     Tlie  symptx)nis  maybe  ^tp'oH^ 
three  classes:  first,  those  affecting  the  skin;   sei'oud,* tho^e manifT«s 
themselves  in  disturbances  of  the  digestive  organs;  and  thinl ^yI^J*■ 
referable  to  the  central  nervous  system.      The  skin  first  l)ec(»ints  p»B^  [ 
then  red  and  swollen.     Soon  there  is  loss  of  appetite  and  repupafi^- 
food.     Then  a  severe  and  exhaustive  diarrhoea  sets  in.    Lat»*r,  dii^| 
and  si)iiial  disturbances  manifest  themselves.      Muscular  veakn^J 
paraplegia  are  common  among  the  victims.     Post-mortem  «^uinitf*| 
shows  numerous  small  ulcers  in  the  skin  and   in  the  inteftiEfvi 
marked  histological  changes  in  certain    portions  of  tlie  spinil^l 
According  to  Paltauf  and  Heider,  this  disease  is  due  to  infe«*ti«H:'v> 
corn-meal,  eaten  by  these  people,  with  the  bacillus  niaidis  Cuboiii  a**' 
ba<»illus  mesentericus  fuscus.    These  germs  produce  certain  piiw*"* 
which  are  soluble  in  alcohol,  and  which  cause  the   disease  ]^^\ 
Some  of  these  ptomaines  give  reactions  similar  to  those  of  ftn**! 
and  agree  with  this  vegetable  alkaloid  also  in  their  phvsdolo^kal  i^' 
producing  tetanic  spasms  in  animals.  As  early  as  1871  Lombro«i>i 
that  the  extract  from  moldy  corn-meal  produced  tetanic  eonnil»i*| 
animals.    In  1876  Brugnatelli  and  Zenoni  obtained  with  the  2s 
metliod  from  tliis  moldy  meal  an  alkaloidal  snbetance  whkh  vtf' 
non-cr}'staUine;  unstable^  and  insoluble  in  water,  bat  x^idily  8f^' 
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ether.  With  sulphuric  acid  and  hicliromate  of  potassium  it 
T  iHiaction  verv  similar  to  that  of  strv-chninc.  Limibroso  has 
pois<mous  substance  found  in  this  moldy  meal  pella^rocine, 
(»allya  mixture  of  ])tomain(»s,  some  of  whi(;h  produce  narcosis 
'is,  and  others  product*  the  symptoms  of  nicotine  poisoning 
he  spasms  caused  by  stnchnine. 


ATROWXE. 

repines  are  frequently  met  with  among  the  produ(»ts  of  putre- 

rheyhave  marked  mydriatic  properties.    To  this  chiss  belongs 

c«  ob8er\'ed  bv  Ziilzer  and  Sonncnschein.     It  was  removed 

dine  solutions  })y  ether,  and  fonned  inicroscoi)ic  crystals,  an 

solution  of  which  when  a])plied  to  the  conjunctiva  produced  a 

effect,  and  when  administered  internally  increased  the  action 

art  and  aiTCSted  the  movements  of  the  intestines.     Moreover, 

ain  alkaloidal  reagents,  such  a**  j)latinum  (*hlori<le,  it  resembled 

but  when  heated  with  sulphuric  acid  and  oxidizing  agents  it 

give  off  the  odor  of  blossoms,  Reuss's  test.     However,  Selmi 

uomatropiues  which,  with  sulphuric  acid  and  oxidizing  agents, 

the  blossom  odor  as  distinctly  as  the  vegetable  atropine.     Some 

putrefa(^tive  bases  also  develope<l  this  odor  spontaneously  aft^r 

^  for  two  or  tliree  days,  and  this  does  not  hapjMMi  with  atropine. 

^r  is  also  pnuluceii  with  the  ptomatropines  l)y  nitric  and  sulj)huric 

»th  in  the  cold  and  on  the  a])plicati()n  of  heat,  while  these  acids  in 

I  do  not  produce  the  odor  with  atropine. 

matropines  have  been  found  in  decom])osing  fish,  corn-be<'f,  ]>utrid 

ind  poisonous  sausage.   We  do  n(»t  know  as  yet  whether  this  is  an 

ual  or  a  class  of  substances.     Tln^  symptoms  are  markedly  like 

»f  atropine.     The  fauces  become  dry,  the  gums  red  and  swollen, 

•retion  of  saliva  and  of  sweat  is  arrested,  the  muscles  of  deglutition 

rtially  jmralyzed,  there  is  marked  mydriasis,  paralysis  of  accommo- 

,  ptosis,  and  strabismus.     In  some  instances  convulsions  appear. 

eart-beat  is  in  tlie  l)eginning  in(*rea,sed,  then  nuirktMlly  weakened. 

jDgue  is  coat<Ml  and  the  bowels  become  constipat<.*d,  tlieiv  is  marked 

,  diplopia,  and  general  weokness.     The  voice  may  be  wholly  h)st. 

I,  whicli  frequently  results,  is  caused,  according  to  Anrep,  by  jiaraly- 

'  the  heart.     Section  shows  venous  hyperemia  of  th(^  brain,  the  kid- 

.  and  the  lungs,  swelling  of  the  phaiynx,  oesophagus,  and  mucous 

brane  of  the  stomach,  with  minute  hemorrhagic  ])oints,  cloudy  swell- 

of  the  solitary  follicles  and  Peyer's  patches,  and  a  yellowish-brown 

red  degeneration  of  the  muscle  of  the  heart. 

rhere  is  some  question  as  to  wliether  or  not  any  of  the  ptomatropines 
give  Vitali's  reaction.  According  to  Giotto  and  Spica,  certAin  ])toma- 
>ineB  do  give  this  reaction.   Ptomatropines  are  probably  excreted  with 
urine  in  gome  diseases. 

VERATRINE. 

^fouardell  and  Boutmy  obtained  from  a  corpse  wliich  had  lain  in 

^  for  eighteen  months,  and  a  large  poi-tion  of  which  had  changed 

^MKsere,  a  ptomaine  resembling  veratrine.     It  was  removed  from 
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alkaline  solutions  by  ether.  On  being  heated  with  sulptTir;  v .  • 
became  violet.  With  a  mixture  of  sulphuric  acid  and  Kir.uni  '.-^y  - 
it  became  in  the  cold  brick-red,  and,  on  being  heateti,n< •!*•!.  ^V^LI• 
ing  hydrochloric  acid  it  took  on  a  cherry -re<l  c»»loratitni.  Knu-v-  • 
differed  from  veratrine  inasmuch  as  it  reduced  forri«*  .'ialr!iiristi!i\\.i  i 
wlien  injected  into  fi'oj^  subcutaneou^5ly  it  <lid  u<it  iiuimv  ii;  :L-e  '_' 
spasmodic?  muscular  contractions  characteristic  of  venitrii.*-. 

Bechami)  obtained  with  the  Sta^i-Otto  method  fn»in  tL-  yo-i  i>  ■ 
the  panci*c»atic  digestion  of  fibrin  an  alkaloidal  IhkIv  wLirL  r^\-  *-  L 
sulphuric  acid  a  beautifid  carmine  red  similar  to  that  jriven  wirj.'.n 
trine.  By  digesting  this  substance  with  giistric  jui«'t'  and  sipiiux*-. 
iiig,  he  obtained  a  body  which  behaved  \srith  sidphuric  tk-iil  siiiiijij  • 
ciu-arine. 

DELPHIXIXE. 

In  1870  General  Gibbone,  an  Itahan  of  prominence,  died  snl-i-L.; : 
Some.  His  servant  was  accused  of  having  poisontrd  liim.  Tworirii.-.- 
of  some  reputation  reported  the  presence  of  delpliiuiiie  iu  tin-  '.>-"i 
It  seemed  somewhat  improbable  that  the  sei-\-ant  sh(»uld  knnw  ^uyin 
of  so  rare  a  substance,  or  tliat  he  should  have  been  able  t<>  ••Itar.. 
However,  two  or  more  varieties  of  staphisagria  grow  in  sk-utlii-rr.  \:s. 
and  it  was  possible  that  the  servant  had.  used  some  pn^jiaratioii  ma-i-  : 
himself  from  the  plant.  Selmi  was  calleil  upon  to  make  a  fonbrr?"-; 
of  this  supposed  alkaloid.  He  found  that  it  was  removeil  fnnii  alb!^ 
solutions  by  ether.  Wlien  heated  with  phosphoric  acid  it  Ih^  aiv  '■- 
and  when  brought  into  contact  with  sulphuric  acid,  reddi>li  ^p•«^•  - 
these  tests  the  substance  did  resemble  delphinine,  but  with  su!;".-: 
acid  and  bromine  water,  also  with  Prohde's  reagent,  the  iv-bra:  i- 
characteristic  of  the  vegetable  product  failed  to  appear.  Mnr---' 
Selmi  showed  that  delphinine  gave  tlie  following  rea^'tious.  to  vlii'iv 
suspected  sul)stance  did  not  respond  : 

First,  d(»lphinine  dissolved  in  ether,  and,  treated  with  a  fiv>lii}  ;^ 
pared  cth(*real  solution  of  platinum  chloride,  gives  a  whitr  tli^^:.- 
precipitatc,  whi<»h  is  insoluble  in  an  equal  volume  of  absolute  al«'li'- 

Second,  dclpliinine  gives  precipitates  with  auro-soiliuni  h\-j-»Mil}-' 
and  with  a  sulphuric  acid  solution  of  cnpro-sodinni  hyj.M)^ulj'L:v  " 
latter  j)i'<'cipitatc  being  soluble  in  an  excess  of  the  reag«*nt. 

Finally,  (^iaccia  and  Vella  sliowed  that  while  delphiuine  am-"?"' 
heart  of  the  frog  in  diastole,  the  suspected  substaiict*  am^w  i"  ' 
svstole. 

DIGITAUNE. 

Rorsch  and  Fassbender,  in  a  case  of  suspected  poisituiuir.  ••^i^"' 
with  till*  Stas-Otto  ni(»thod  a  su)>stance  wliieh  could  W  fXtnt'^t'^^i-**' 
a<»id  as  well  as  from  alkaline  solutions  by  ether,  and  wliii-h  iravrsl" 
geniTal  alkaloidal  n^tctions.  They  were" unable  to  crj-stallizr  ••itb?''" 
traf't  by  taking  it  u])  with  alcohol  and  evaporating.  The  coli>rl*^ *■' 
ous  solution  was  not  at  idl  bitter.  The  precipitate  formed  witliph*^'" 
molybdic  acid  dissolved  on  tlie  application  of  heat,  giving  a  gr^^  '•'=* 
tion,  which  became  bhie  on  the  addition  of  ammonia     Thev  belie^*^'^' 
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this  substance  was  derived  from  the  liver,  because  fresh  ox  liver  treated 
in  the  same  manner  gave  them  a  substance  which  could  be  extracted 
with  ether  from  acid  as  well  as  from  alkaline  solutions.  Gunning  found 
the  same  substance  in  liver  sausage  from  which  poisoning  had  occurred. 
Rorsch  and  Fassbender  state  that  while  in  some  of  its  reactions  this  sub- 
stance resembled  digitaline,  it  could  be  distinguished  from  this  vegetable 
glucoside  by  the  failure  of  the  ptomaine  to  give  the  characteristic  bitter 
taste.  Trottarrelli  obtained  a  similar  substance  from  the  brain  of  a  man 
in  whose  abdominal  viscera  he  could  find  no  poison.  The  sulphate  of 
this  base  gave  on  evaporation  an  aromatic-smeUing  and  astringent-tast- 
ing residue.  It  became  purple  with  sulphuric  acid  alone,  and  dark  red 
with  hydrochloric  and  sidphuric  acids.  On  frogs  this  ptomaine  showed 
no  toxic  effect. 

COLCHICINE. 

Baumert  found  in  a  suspected  case  of  poisoning,  twenty-two  months 
after  death,  a  substance  which  gave  many  of  the  reactions  for  colchicine. 
It  was  extracted  from  acid  solutions  with  ether,  to  which  it  imparted  a 
yellow  color.  On  evaporation  of  the  ether  a  yellow,  amorphous  sub- 
stance remained,  and  this  dissolved  in  warm  water  with  yellow  coloration. 
It  could  be  extracted  from  acid  solutions  also  by  chloroform,  benzol,  and 
amylic  alcohol,  but  not  by  petroleum  ether.  It  was  removed  with  much 
more  difficulty  from  alkaline  solutions. 

All  the  extracts  were  yellow,  and  left  on  evaporation  a  feebly  alka- 
line, bitter,  sharp-tasting,  amorphous  yellow  residue,  which  dissolved  in 
water  and  dilute  acids  incompletely,  forming  a  resin.  When  this  resin  was 
dissolved  in  dilute  sodium  hydrate,  and  the  solution  rendered  acid  by  sul- 
phuric acid,  the  same  reactions  were  obtained  as  with  the  original  extract. 

With  phospho-molybdic  acid,phospho-tung8tic  acid,potas8io-bismuthic 
iodide,  potassio-mercuric  iodide,  iodine  in  potassium  iodide,  tannic  acid, 
and  gold  chloride,  this  substance  gave  the  same  reactions  which  were 
obtained  by  parallel  experiments  with  genuine  colchicine ;  thus,  the  tan- 
nic acid  precipitates  were  both  soluble  in  alcohol,  and  the  precipitates 
with  phospho-molybdic  acid  in  both  cases  became  blue  on  the  addition 
of  ammonium  hydrate. 

Concentrated  sulphuric  and  dilute  nitric  and  hydrochloric  acids  dis- 
solved the  supposed  colchicine  with  yellow  coloration.  Strong  nitric 
acid  (1.4  sp.  gr.)  colored  the  substance  dirty  red,  scarcely  to  be  called  a 
Tiolet.  Wlien  the  substance  was  purified  as  much  as  possible,  tliis  color 
became  a  beautiful  carmine  red.  The  addition  of  water  changed  the 
Ted  into  yellow,  and  caustic  soda  produced  a  dark,  dirty  orange. 

In  general,  in  the  above-mentioned  reactions  the  putrefactive  product 
agreed  with  the  real  colchicine,  but  the  former  gave  precipitates  with 
picric  acid  and  ])latinum  chloride,  while  the  latter  gave  no  precipitates 
with  these  reagents. 

In  1886  Zeisel  proposed  the  following  test  for  colchicine:  When  a 
hydrochloric  acid  solution  of  this  substance  is  boiled  with  ferric  chloride, 
it  becomes  gr(»en,  sometimes  dark  green  and  cloudy.  Now,  if  the  fluid 
be  agitated  with  chloroform,  the  chloroform  will  sink,  taking  up  the 
coloring  matter,  and  appearing  brownish,  granite  red,  or  dark,  and  the 
supernatant  fluid  clears  up  indthout  becoming  wholly  colorless. 
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of  colehuriue  the  originally  brijrlit-yellow  s<ilutif»u  W 
olive-^'een,  and,  on  further  eoiiceuti*atioii,  dark  ^\*eii  aii< 
oil  shaking  the  fluid  with  ehloi-ofonn,  admitting  as  mud 
the  elilorofonu  subsided,  taking  a  ruby-red  color  if  as  n 
li^'anis  of  col(»hieine  wei'e  present,  and  a  }>rigrbt  yellow 
niilligrani,  and  the  supi^Tiataut  fluid  y>ecaiiie  of  a  WanX 
When  ether,  j^troleum  ether,  benzol,  oarboii  disulphiile.f 
was  substituted  for  the  chloroform,  the  coloration  did  noi 
this  Bauniert  infers  that  the  red  eoloring:  matter  is  eitho 
in  ehlorofoi-m,  or  that  it  is  not  formed  until  the  elilonifo 

Bauniert  found  this  test  of  great  value  in  deciding 
the  substance  which  he  found  was  colchicine.  The  putr 
did  not  respond  to  the  test. 

Some  of  this  substance  was  sent  to  Brieger,  who  dec 
not  a  basse,  but  a  peptone-like  substance.  It  was  also  fc 
physiologically. 

Before  these  investigations  were  made  by  Baumert,  ] 
found  the  same  or  a  similar  colchicine-like  substance  in 
description  differed  from  that  of  Baumert  only  in  regar 
the  substance,  Liebemiann  ha\nng  failed  to  observe  ai 
in  the  body  which  he  f<mnd,  while,  as  has  l>een  stateil,  B\ 
a  distin(»tly  bitter  taste. 

A  colchicine-like  substance  has  been  found  in  beer. 
suggested  that  it  was  this  which  the  above-mentiom 
found  in  the  bodies  which  they  examined  ;  but  Liebem 
the  man  whose  body  he  examined  had  been  a  total  abstai 


MORPHINE. 

In  the  Sonzogna  trial  at  Cremona,  Italy,  the  exper 
founded  a  ])utrefa(itive  i)roduct  with  morphine.  Selmi 
pointed  by  the  government  to  investigate  tlie  c-ase,  den 
the  chemists,  who  had  riiported  the  presence  of  mor|iliint' 
This  sul)stance  was  not  removed  from  either  alkiUiue  oi 
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coin,  Neb.,  the  writer,  following  the  method  of  DragendorflP,  obtained  in 
the  amylie  alcohol  extract  from  alkaline  solution  a  residue  which  gave 
with  more  or  less  distinctness  all  of  the  principal  color-tests  for  mor- 
phine ;  but  failing  to  obtain  crystals  which  could  be  identified  with  those 
of  this  alkaloid,  the  absence  of  morphine  was  reported.  Afterward  it 
was  quite  clearly  demonstrated  that  death  in  this  case  had  been  caused 
by  a  blow  upon  tlie  back  of  the  head  with  a  hea^y  piece  of  iron. 

The  above-mentioned  facts  induced  the  wiiter  to  undertake  some 
experimental  studies  upon  this  point.  In  this  work  the  author  has  been 
greatly  aided  by  one  of  his  students,  E.  M.  Houghton.  The  results 
which  we  have  obtained  are  sufficient  to  convince  us  that  the  identifica- 
tion of  morphine  in  the  liver  and  other  organs  in  cases  of  suspected 
poisoning  is  beset  with  difficulties  not  provided  for  by  the  methods  now 
generally  employed. 

Since  the  substances  which  vitiate  the  moi-phine  tests  are  of  bacterial 
origin,  and  since  bacterial  products  vaiy  with  the  conditions  under 
which  the  germs  producing  them  grow,  it  is  essential  that  the  putre- 
factive changes  wnich  the  tissue  undergoes  before  the  tests  are  begun 
should  occur  under  the  conditions,  as  nearly  as  possible,  which  exist  in 
the  cadaver.  Neglect  of  this  point  has  undoubtedly  been  the  cliief 
factor  in  securing  the  confidence  of  toxicologists  generally  in  the 
methods  of  Dragendorff  and  Stas-Otto.  Many  most  skillful  chemists 
have  carried  companion  portions  of  decomposed  tissue,  one  portion  with 
and  the  other  without  morphine,  through  the  processes  of  extraction 
recommended  by  DragendorflP,  and  have  obtained  satisfactory  results, 
finding  that  the  proper  residue  responds  to  the  color  tests  in  the  one  in- 
stance and  fails  to  do  so  in  the  other.  Tissues  have  been  thus  tested  in 
apparently  every  stage  of  putrefaction,  and  yet  the  results  have  been 
satisfactory  and  confirmatory  of  the  methods  now  generally  employed. 
There  is  one  point,  however,  which  has  been  constantly  overlooked.  The 
putrefaction  to  which  the  tissues  in  these  experiments  are  subjected  has 
been  aerobic,  while  that  occurring  in  the  dead  body  is  anaerobic ;  conse- 
quently the  putrefactive  products  are  not  the  same  in  the  two  cases. 
This  leads  us  to  state  that  in  all  experimental  studies  of  the  value  of  the 
tests  for  morphine  in  decomposing  tissue,  the  decomposition  must  be 
allowed  to  proceed  in  the  absence  of  oxygen.  This  is  the  first  point. 
The  second  is  probably  of  equal  importance,  and  this  concerns  the  kind 
of  tissue  employed.  The  upper  portion  of  the  small  intestine  (and  the 
adjacent  tissue  af t«r  death)  has  a  bacterial  flora  peculiar  to  itself.  These 
tissues  are  the  ones  quite  universally  examined  in  medico-legal  cases,  and 
consist  of  the  small  intestine  itself,  the  stomach,  the  liver,  the  pancreas, 
the  spleen,  and,  in  some  instances,  the  kidneys.  Of  course  the  bacteria 
present  in  the  small  intestines  during  life  may  after  death  extend  to 
all  the  abdominal  and  thoraci(5  viscera.  Since  the  liver  is  so  generally 
examined,  we  decided  to  ascertain  the  effects,  if  any,  of  the  putrefactive 
products  formed  in  this  organ,  decomposing  under  anaerobic  conditions, 
on  the  tests  for  morphine  carried  out  according  to  the  scheme  of  Drag- 
endorff. Recognizing  the  fact  that  arsenic  is  so  frequently  employed  in 
the  form  of  an  embalming  fluid,  it  was  thought  best  to  add  this  to  the 
Uver.     The  experiment  is  detailed  in  the  following  statement  : 

Five  kilograms  of  ox  liver  chopped  finely  and  mixed  with  two  grams 
of  arsenic  dissolved  in  caustic  potash,  was  placed  in  a  large  bottle.    The 
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During  tlio  first  fifteen  or  twenty  days  this  clamp  v 
a  large  amount  of  gixs  pa^^sed  throiifrh  tho  wash-lH»ttle 
tlie  receiver.  After  tlie  al>ove-moiitione<l  time,  wlii<-li 
to  temperature,  the  passage  of  ga*«  ceases  and  the  w 
receiver,  absorbing  the  collectiHl  g«s.  "Wnieii  this  o<*< 
containing  the  tissue  and  the  wash-lx>ttlo  were  disco 
chimj)  on  tlie  rubl)er  tul>ing  was  close<l.  By  this  time 
has  bcconu*  sufileiently  fluid  to  absorb  the  pas  as  fasi 
and  uidess  the  bottles  art*  disc»onneoted  tlie  water  in  tht 
be  drawn  back  into  the  large  bottle. 

Th<»  fernu^ntation  was  allowed  to  continue  for  thin 
from  the  beginning.     Then  the  contents  of  the  bottle, 
reaction,  and  giving  off  a  not  disagreeable  etlien*al  <m 
into  a  large  dish.     A  considerable  portion  of  the  tissue 
by  this  time. 

Ont»  kilogram  of  this  decomposed  tissue  "was  place<] 
evaporating-dishes,  and  these  were  marked  A,  B,  am] 
milligi'ams  of  moiiJiine  sulphate  was  added,  and  to  C  i 
of  morphine,  togt»ther  with  .5  gi-ani  each  of  indol,  ski 
No  addition  was  made  to  A.  These  portions  were  can 
manipulations  recommended  bv  Dnigendoi-ff  {'*  Die  ^Tii 
Ermittelung  von  Giften,"  di-itte  Auflage,  18S8). 

To  ea(»h  100  c.e.  of  the  fluid  5  c.c.  of  dilute  (I  :  5)  sii 
added.  Tlien  500  c.c.  of  distilled  water  was  added  t' 
thesi*  were  kei)t  at  from  40^  to  THP  C.  for  eifrht  Imurs. 

X(*xt,  each  portion  was  filtered  throu|^li  a  falteii-f 
Schleicher  &  Schull).  The  fluid  passed  tlii-oug'h  qnic 
a  clear,  brownish  filtrate.  The  filtrates  wei-e  e\'aporal 
GOO  c.c,  and  four  volumes  of  absolute  alcohol  ivi-i-c  adc 
tion.  These  mixtures  were  allowed  to  stand  for  tweb 
ea<'li  a  brown  resinous  })n»cipitate  fonned.  After  filtra 
was  removed  by  distillation.  A  fatty-like  residue  foni 
on  the  removal  nf  the  alcohol,  and  this  was  reniov*^  by  : 

The  acid  s<)lutions  were  then  th<»roughly   shaken, 
volumes  of  i)etr(>l<'um  ether.     The  ethereal  layers,  wlie: 
;i  eva])orated  in  i tortious,  left  verv  slijrht  ivsidues. 
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chloroform.    None  of  the  residues  from  these  solvents  responded  to  the 
morphine  tests. 

The  alkaline  solutions,  having  been  subjected  to  the  above-mentioned 
processes  of  purification,  were  shaken,  each  with  five  volumes  of  amylic 
alcohol.  The  shaking  was  frequently  repeated  during  the  afternoon, 
and  then  the  mixtures  were  placed  in  separators  and  allowed  to  stand 
for  eighteen  hours.  The  amylic  alcohol  extracts  evaporated  on  the 
water-bath  gave  tho  following  reactions : 

Reagent  ABC 

Nitric  acid All  gave  a  lemon-brown  color. 

Sulphuric  acid None  showed  any  change. 

Sulphuric  with  nitric  acid AU  gave  a  lemon  yeUow,  slowly  changing 

to  pink. 

Ferric  chloride All  gave  a  dirty  green. 

Iodic  acid All  promptly  reduced  the  iodic  acid. 

Frdhde^s  reagent All  gave  a  blue  color^  without  any  violet. 

Sulphuric  acid  and  cane-sugar All  became  brownish  red,  changing  to  a 

wine-red. 

Portions  of  the  amylic  alcohol  extract  allowed  to  evaporate  spontane- 
ously showed  the  same  reactions  as  those  given  above. 

The  remaining  portions  of  the  amylic  alcohol  solutions  were  now 
shaken  with  distilled  water  acidified  with  sulphuric  acid.  After  separa- 
tion, portions  of  the  amylic  alcohol  were  evaporated  and  subjected  to 
the  above-mentioned  tests,  with  negative  results  in  each  case.  This 
shows  that  amylic  alcohol  does  not  dissolve  from  acid  solutions  the  sub- 
stance or  substances  interfering  with  the  morphine  tests. 

The  acid  aqueous  solutions  of  A,  B,  and  C  were  again  rendered  alka- 
-  line  with  ammonium  hydrate,  and  shaken  witli  amylic  alcohol.  The 
residues  from  these  amylic  alcohol  extracts  were  evaporated  and  sub- 
jected to  the  following  tests : 

Reagent,  ABC 

Nitric  acid All  became  lemon  yellow. 

Sulphuric  acid No  change  in  any. 

Sulphuric  acid  with  nitric  acid AU  became  lemon  yellow. 

•  Ferric  chloride All  became  bluish  green. 

Iodic  acid All  promptly  reduced  iodic  acid. 

Frdhde's  reagent ^ All  became  blue^  with  a  faint  and  evanes- 
cent purple  in  B  and  C. 

Pellagri's  test All  responded  promptly. 

Tlie  above-mentioned  experiment,  which  has  been  repeated  with  no 
variation  in  results,  con\ances  us  tliat  the  tests  for  morphine  by  follow- 
ing the  scheme  of  Dragendorff  are  altogether  untrustworthy.  Naturally 
the  question  arises,  Wliat  is  the  nature  of  the  substance  or  substances 

•  i^hich  give  these  color  reactions?    Quite  as  natm*ally  the  answer  that 
these  substances  consist  of  indol  and  its  derivatives  suggests  itself.    The 

.    probabilities  in  favor  of  this  answer  may  be  briefly  stated  as  follows : 

(1)  Genns  which  produce  indol  and  its  derivatives  are  native  and,  so 
far  as  we  know,  constant  representatives  of  the  bacterial  flora  of  the 
upper  ])ortion  of  the  small  intestines.     There  are  many  indol-forming 

•  germs,  and  while  some  of  these  may  be  present  in  any  tissue,  they  are 
certainly  present,  in  health  and  in  disease,  during  life  and  after  death, 

■~  in  the  small  intestines. 
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S.  462)  in  tlie  preparation  of  iiulol.  Moreover,  in  the  p 
the  same  peculiarity  in  the  evolution  of  gas  is  obsene< 

It  was  on  account  of  our  belief  that  indol  and  its  de 
in  some  instances  mistaken  for  moi"pliine  that  we  wei 
substances  to  C  in  our  exx>erimeiit. 

We  have  obtained  several  samples  of  indol  aiu] 
compared  the  reactions  obtained  with  these  ou  the  i 
color  tests  for  morphine. 

The  samples  of  indol  may  l>c  briefly  described  as  ft 

No.  1. — Prepared  by  myself  from  deeoniposiug  ] 
brown,  granular  substance,  and  is  probably  not  chem 
fact,  however,  does  not  unfit  tliis  sample  for  experim 
under  consideraticm,  because  any  impurities  which  it  i 
nated  in  the  decomposing  tissue,  and  may  be  present 
stance  obtained  from  like  tissue. 

No.  2. — Obtained  from  Merck.  The  order  was  sii 
without  any  specifications  whetlier  it  should  be  s^^thet 
It  is  brownish  red  in  color. 

No.  3. — Obtained  from  Schuchardt  and  ordered  ai 
wliich  it  undoubtetUy  is.    This  sample  is  wliite  and  in 

No.  4. — Obtained  from  Kahlbaum.  Putrefactive  ii 
but  the  label  is  simply  "  indol."    This  sample  consists  < 

These  samples  were  submitted  to  the  following*  test* 


Reagent  Xo.  1.  JVo.  2.  No.  S.  Xo. 


I 


^  '  Nitric  acid Blaiah  black         Il«ddiah  brown.    Reddlah  browiK    BaddUh  bi 

with  violet 

border. 
Sulphuric  acid . .  Yellowish  green.  Brown.  Greeniah  yeUow.  Wp»^»iii«fc  i 

Sulphuric     with 

nitric  acid.  . . .  Same  as  with  nitric  acid  alone. 
Ferric  chloride. .  No  change  at  flrat,  but  all  become  greeniah  blue. 

Iodic  acid No  reduction. 

Frohde's  reagent  Reddiih.  then      Reddiah,  then      Reddish,  then       Rcddiah,  tfe 

dark  blue.         greenish  blue,      greeniah  blue.       greeniah  bl 
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by  the  methods  now  generally  employed,  so  uncertain  that  the  conscien- 
tious chemist  will  seek  for  methods  free  from  these  sources  of  error  be- 
fore he  gives  positive  testimony  of  the  presence  of  this  alkaloid. 

I  have  spoken  of  indol  and  ite  derivatives  as  being  present  in  the 
decomposing  tissue,  and  it  should  be  stated  that  the  number  of  known 
indol  derivatives  is  by  no  means  small,  and  how  many  others  there  may 
be  wliich  remain  unknown,  no  one  can  tell.  Many  of  these  substances 
give  brilliant  color  reactions.  Indol  was  first  obtained  by  Bayer  by  the 
reduction  of  indigo.  Later,  Kiihne  and  Nencki  independently  obtained 
indol  with  skatol  by  the  putrefaction  of  albuminous  substances. 

There  has  been  some  difference  of  opinion  as  to  the  identity  of  the 
indol  obtained  by  putrefaction  and  that  wliich  results  from  the  reduction 
of  indigo.  According  to  Baumann  neither  indol  nor  skatol  originates 
directly  from  tlie  proteids,  but  both  arise  from  the  decomposition  of  a 
substance  soluble  in  ether  containing  alcohol.     Skatol  is  methyl  indol. 

Indoxyl  is  an  easily  decomposable  substance,  which  gives  some  strik- 
ing color  reactions,  among  which  may  be  mentioned  the  production  of 
indigo-blue  with  ferric  chloride  in  the  presence  of  free  hydrochloric  acid. 
Skatol-carbonic  acid  is  another  product  of  putrefaction,  E.  and  H.  Sal- 
kowski  having  obtained  1.3  grams  from  2  kilograms  of  moist  fibrin 
after  twenty-six  days'  putrefaction.  Among  the  known  color  reactions 
of  this  substance,  Hoppe-Seyler  mentions  the  following : 

(1)  If  a  dilute  solution  of  this  acid  (1-1000)  be  treated  with  a  few 
drops  of  pure  hydrochloric  acid  of  1.2  specific  gravity,  and  then  with  a 
few  drops  of  potassium  nitrate  solution  (2  percent.),  a  cherry-red  colora- 
tion is  produced,  and  later  a  red  precipitate  falls. 

(2)  If  such  a  solution  be  mixed  with  an  equal  volume  of  hydrochloric 
acid,  and  then  a  few  drops  of  chloride  of  lime  solution  (J  percent.)  be 
added,  a  purple-red  color  is  produced. 

(3)  Treated  with  a  few  drops  of  hydrochloric  acid,  then  with  two  or 
three  drops  of  a  very  dilute  solution  of  ferric  chloride,  and  heated,  the 
mixtTu*e  becomes  intensely  violet  before  boiling. 

Skatol-carbonic  acid  is  non-volatile. 

Skatol-acetic  acid  has  been  obtained  by  Nencki  by  the  anaerobic 
putrefa(*.tion  of  serum-albumin.  The  aqueous  solutions  of  this  substance 
give  with  ferric  chloride  a  white  cloudiness,  wliich  on  warming  becomes 
brick-rod,  and  in  more  concentrated  solution  fire-red. 

Both  indirubin  and  indigo-blue  may  be  formed  by  the  oxidation  of 
indol. 

Knowing  now  that  indol  and  its  derivatives  are  formed  in  anaerobic 
putrefaction,  and  that  in  DragendorflPs  scheme  for  the  separation  and 
identification  of  vegetable  alkidoids  these  substances  appear  in  the  resi- 
dues which  are  tested  for  morphine,  and  knowing  the  great  number  and 
variety  of  color  reactions  given  by  these  substa.nces,  it  may  be  asked  how 
much  reliance  can  be  placed  on  the  color  tests  for  morphine  f 

Besides  the  indol  bodies,  certain  other  substances  are  formed  in  the 
anaerobic  putrefacition  of  proteid  substances.  Among  these  are  certain 
aromatic  products  of  the  putrefaction  of  tyrosine.  The  following  may 
be  mentioned : 

(1)  Hydroparacumaric  acid  (para-oxyphenyl-propionic  acid).  This 
substance  gives  with  ferric  chloride  a  distinct,  but  evanescent,  blue  col- 
oration. 
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(2)  Para-oxyphenyl-acetic  acid.  This  substance  gives  vidi  fenr 
chloride  a  pale  grayish- violet,  which  soon  changes  to  a  dirty  gpwi  1+7 

Among  other  products  of  the  anaerobic  putrefaction  of  pwtri^ii^> 
nol  and  parakresol  may  be  mentioned. 

Phenol  gives  with  ferric  chloride  a  violet  color. 

Parakresol  gives  with  ferric  chloride  a  blue  coloration. 

With  the  above-mentioned  substances  in  a  decomposmg  Iitist.  %l\ 
knowing  that  some  of  them  at  least  are  present  in  die  amjlic  i.vl  \ 
residue,  following  the  process  of  Dragrendorff,  how  much  rvliwi':^,  n  j 
again  be  asked,  can  be  placed  on  the  color  reactions  of  morpLine'  7ir 
conscientious  chemist  who  swears  that  he  will  tell  the  truiL  'Jte  wl  .i- 
truth,  and  nothing  but  the  truth,  may  answer  this  question. 


POISONS  FORMED  IN  DECOMPOSING   TISSUE    IN   THE    PRESENCE  OF  AfcCM 

It  has  already  been  shown  that  the  presence  of  arsenic  dc^ri*  i:- 
terrupt  the  anaerobic  putrefaction  by  which  those  sul)stan<M?s  intt-rirmi 
with  the  i^eactions  for  morphine  are  formed.  Besides  this,  it  i>  kD- n 
that  certain  highly  poisonous  sul>stances  may  be  obtained  frimi  tbr  nc- 
of  pei*sons  who  have  been  embalmed  with  arsenic.  From  ouf  aiviL"- 
body  which  had  been  buried  for  fourteen  days,  Selini  u)>taiBt^L  ly  i- 
tracting  with  ether  the  fluid  rendered  alkaline  with  bania.  a  subs-'a^- 
which  formed  in  needles  and  wliich  gav^e  crystalline  sidts  vitl  ^"^ 
With  sulphuric  acid  it  gave  a  red  color ;  w4th*  iodic  acid  and  >nlpi'rjr 
acid  it  liberated  free  iodine,  and  gave  a  violet  coloration ;  witli  Li^i 
acid  it  gave  a  beautiful  yellow,  which  deepened  on  the  addition  of  ea>T. 
potash.  This  cadaver  was  apparently  well  preserved,  and  tht-  rn>taib.' 
substance  obtained  from  it  was  found  to  be  liighly  poisonous.  Fi^nia 
second  arsenical  body  Selmi  obtained  by  the  same  prtK?ess  a  larger  ^;jl 
tity  of  a  most  virulent  poison. 

From  the  stomach  of  a  hog  wliich  had  been  presen-ed  in  a  s«  Jutx 
of  ai*seni(>us  acid,  tlie  same  investigator  separated  an  arsenii-al  *-r)»a*' 
base.  This  substance  produced  symptoms  like  those  of  striclmia.  A> 
from  the  same  stomach  he  obtained  a  substance  which  pnniuowl  in  frtf' 
torpor  and  paralysis. 

These  researches  throw  some  light  upon  a  most  interesting  and  rs. 
ous  point  in  the  historj^  of  toxicology.  It  is  well  known  that  dunMs 
certain  period  of  Italian  liistorj'  poisons  wei-e  freely  used.  One  of  tl'-' 
was  sold  under  the  name  of  aqua  toffamiy  while  another  was  ku^wn  » 
acqufffa  di  Penujia.  Probably  many  other  similar  solutions  wei>.'  s^i'U  ■' 
those  who  desired  to  rid  themselves  of  friends  or  foes.  Tliere  sH-r^v 
have  been  some  diversity  in  the  method  of  i^repai-ation  used  hv  rii"* 
engaged  in  supplying  these  poisons.  Duclaux  states  that  one  «»f  tL^^ 
solutions  was  j>rej)ared  by  eviscerating  a  pig,  powdering  the  alMinmiti 
<*avity  with  arsenic,  suspendhig  the  animal,  and  catching  the  drii'P"^'* 
from  the  decomposing  tissue.  Robert  states  that  another  ]»ivpani:;- 
was  ol)tained  by  presen^ng  the  saliva  of  animals  poisoned  with  arsfiiv: 
and  allowing  this  fluid  to  undergo  putrefactive  changres.  It  will  \^  *^ 
that  by  either  of  these*  methods  powei*ful  arsenical  ptomaines  may  m^ 
been  obtaini^d.  It  will  also  ])e  evident  that  these  solutions  mav  liave  o^?^ 
their  powerful  action  to  the  presence  of  toxicogenic  germs,  or,  in  '»tit? 
words,  death  may  have  been  due  to  inoculation  rather  than  to  intoxicadoii 
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b'  As  has  been  stated  in  giving  the  experimental  results  obtained  in  the 
u  tests  for  moiphine,  anaerobic  germs  producing  considerable  quantitiea 
•:  of  gas  were  found  in  the  liver.  Another  interesting  point,  which  needs 
further  study,  was  observed.  Some  of  the  putrefactive  fluid  resulting 
.-  from  the  decomposition  of  the  chopped  liver  contained  a  considerable 
amount  of  arsenic.  This  fluid  was  placed  in  a  bottle  and  kept  in  the 
.  laboratory'  for  six  months.  During  this  time  the  bottle  was  frequently 
opened.  Whenever  tliis  was  done  a  large  amount  of  gas  escaped  with 
almost  explosive  rapidity.  Aft^r  the  above-mentioned  time  it  was  de- 
cided to  estimate  the  amount  of  ai-senic  in  the  fluid.  Upon  attempting 
to  do  this,  it  was  unexi)ectedly  found  that  the  fluid  contained  not  the 
slightest  ti-ace  of  arsenic.  In  otlier  words,  the  arsenic  had  been  given 
off  from  tlie  fluid  in  the  form  of  a  gas.  It  was  supposed  at  first  that 
this  was  a  new  discovery ;  but  upon  looking  the  matter  up  it  was  found 
that  Hiinefeld,  in  the  early  part  of  the  pivsent  century,  found  that  tis- 
sues impregnated  with  arsenic  gave  oflf  during  putrefaction  a  garlic  odor, 
and  that  lat^r  arsenic  disappeared  wholly  from  such  tissue.  This  is  an 
interesting  fact,  and  one  which  needs  further  study. 

POISONS  FORMED  DURING  PUTREFACTION. 

Methylff^mnidine. — This  base,  which  has  been  found  by  Brieger  and 
Bocklisch  in  decomposing  flesh,  is  highly  poisonous.  The  symptoms  are 
marked  by  dyspnoea,  muscular  tremor,  and  genei*al  clonic  convulsions. 
Two  tenths  of  a  gram  administered  to  a  guinea-pig  produced  the  fol- 
lowing symptoms :  the  respiration  at  once  became  rapid,  and  in  a  few 
minutes  there  were  abundant  evacuations  of  the  bladder  and  bowels; 
the  pupils  rapidly  dilated  to  the  maximum,  and  then  ceased  to  react; 
the  animal  became  motionless,  though  not  paralyzed;  dyspnoea  set  in, 
and  the  animal  died  in  convulsions  twenty  minutes  after  the  administra- 
tion of  the  poison.  Post-mortem  examination  showed  the  heart  to  be 
arrested  in  diastole,  the  intestines  filled  with  fluid,  the  bladder  contracted, 
the  cortex  of  the  kidney  hyperajmic,  but  the  papillae  of  the  kidneys  were 
surprisingly  pale. 

Tetanififj  tetafwtoxine,  spasnwtoziney  and  teianus  toxalbumins  have  been 
found  in  cultures  of  the  tetanus  bacillus.  These  substances  produce  vio- 
lent clonic  and  tonic  convulsions. 

Patoammine, — Selmi  obtained  this  substance  from  the  urine  of  patients 
suffering  from  progressive  paralysis,  also  of  those  with  interstitial  pneu- 
monia. The  substance  produces  convulsions,  and  probably  consists  of  a 
mixture  of  bases. 

Isoamylamine  has  been  found  in  yeast  which  has  undergone  putre- 
factive changes.  It  is  a  colorless,  strongly  alkaline  liquid,  possessing  a 
marked  but  not  disagreeable  odor.  It  is  a  liighly  energetic  poison,  pro- 
ducing rigor,  convulsions,  and  death.  Four  milligrams  caused  the  death 
of  a  greenfinch  in  three  minutes. 

Efkylendiamin  has  been  found  in  a  cancerous  stomach.  It  j^roduces 
uninterrupted  convulsions. 

Ethylideiidiamin. — This  substance  was  obta.ined  from  putrid  fish  by 
Brieger,  and  was  found  to  induce  dyspnoea  and  dilatation  of  tlie  })upils. 

Trimethylendiamin. — This  substance  is  present  in  cultures  of  the  com- 
ma bacillus.    It  produces  con\Tilsions. 
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In  tlie  urine  of  men  with  epilepsy  Perr6  found  a  suVi«tanvV  irL '_ 
produces  con\Tilsion8  similar  to  those  of  strj'chnia.  Fn»m  likt  'j> 
Griffiths  has  isolated  a  base. 

With  the  germs  obtained  from  the  bodies  of  women  (l«id  irnh  js;-:. 
peral  eclampsia,  Gerdes  has  obtained  a  highly  poisonous  sul»<Liin«>irL . 
produces  convulsions. 

Ty^rotoxicon. — This  substance,  first  obtained  by  tlie  writer  in  [•!>•. 
ous  cheese,  and  subsequently  in  poisonous  ice-eream,  milk,  ami  -ri- 
milk  products,  is  a  highly  active  poison.  Small  doses  eau^••  i  km* 
retching,  vomitbig,  and  purging.  Similar  doses  in  maD  pn-iiv-  ii- 
symptoms,  together  with  marked  eonstidction  of  the  fanoes.  Fa*al  <1  r- 
in  man  cause  dilatation  of  the  pupils^  rapid  breatliing,  hurried  j»JUic.ii. 
depression  of  temperature. 

Mytilotoxine, — This  substance,  found  in  poisonous  mus><?k.  prvoi-^ 
paralysis,  resembUng  carare  in  its  action. 

Fugin,  found  in  tlie  roe,  liver,  stomach,  and  intestines  of  wrtiii  iL 
has  a  curare-like  action. 

Ptomo-muscarines  are  fi-equently  found  in  decomposing  manff. 

Nmrine,  found  in  decomposing  tissue  after  five  or  six  days,  alsii  b 
an  action  similar  to  that  of  curare. 

According  to  Lustgarten,  there  is  found  in  the  dead  skin  nsnte: 
from  severe  bums  a  substance  which  produces  symptoms  similar  to  ti» 
of  muscarine. 

Adamkiewicz  has  obtained  a  substance  which  he  beUeves  to  \^  \j 
active  agent  in  the  production  of  cancer,  and  to  which  he  hasgivr?nt> 
name  of  cancroin.  He  also  proposes  that  this  agent  }>e  used  iii  the  tm" 
ment  of  cancer,  following  the  theory  employed  by  Koch  in  the  tndtE* 
of  consumption.     The  substance  is  probably  identical  with  nfurine. 

Susot^xine,  a  base  isolated  by  Novy  from  cultures  of  the  Log  <^*y^ 
bacillus,  first  retards,  then  increases,  and  finally  again  retards,  ni*pinii*'t^ 
Convulsive  tremors  occur  at  frequent  iiitervaJs.  A  hundrnl  miliigni- 
produced  death  in  a  young  rat,  when  given  subcutaneously.  in  an  b-^ 
and  a  half. 

Cholin,  found  fi'equently  in  decomposing-  tissue,  produces  miLs^ini^ 
like  symptoms.  It  must  be  given,  however,  in  large  doses  in  (»nkr  tv 
produce  poisonous  effects.  Brieger  found  that  the  fatal  dose  for  a  rs^ 
bit  weighing  one  kilogram  is  about  half  a  gram. 

Mydafoxine  was  first  obtained  by  Brieger  from  putrid  human  nssri 
It  produces  paroxsymal  convulsions,  diarrhcea,  and  dvspncea. 

Gadhnne,  whicli  may  be  present  in  human  fanies,  is  mildlv  poi!?ODo;fc 
requiiing  from  one  half  to  one  gram  to  kill  a  guinea-pig. 

Typhotoxine  is  produced  by  the  Eberth  germ  of  t^-phoid  fever.  I> 
action  has  been  studied  only  on  mice  and  guinea-pigs.  It  prodm?e>  i 
first  sliglit  salivation  with  increased  respiration.  The  animals  lo«  e* 
trol  over  tlie  muscles  of  the  trunk  and  extremities,  and  fall  down  belf- 
less  upon  their  sides.  The  pupils  become  strongly  dilated  and  ert«> 
react  to  light.    Deatli  follows  m  from  one  to  two  days. 

Mydaleine  is  present  in  putrefying  cadaveric  organs,  such  as  tht»  li^ 
and  spleen.  It  has  the  pecuUar  property,  when  injected  subeutaneow!- 
of  causing  a  marked  rise  in  temperature,  sometmieB  as  much  u  tv? 
degrees. 
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History. — ^The  growth  of  life  insurance  during  the  past  hundred  years 
is  one  of  the  most  striking  features  of  the  period.  The  amounts  invested 
have  become  enormous;  the  amounts  which  the  companies  have  con- 
tracted to  pay  to  their  policy-holders  are  stupendous.  On  the  1st  of 
January,  1893,  there  were  sixty  life  insurance  companies  organized' under 
the  laws  of  the  different  States.  The  total  assets  of  these  companies 
amounted  to  over  $919,000,000.  The  insurance  which  they  had  in  force 
reached  the  gigantic  total  of  over  $4,897,000,000.  This  is  greater  than 
the  debt  of  any  country  in  the  world.  The  mind  cannot  grasp  the  mag- 
nitude of  the  operations  involved  in  the  handling  of  this  colossal  trust- 
fund.  For  in  nearly  ail  the  companies  which  are  mutual,  or  which  share 
their  profits  largely  with  the  policy-holders,  these  assets  can  be  regarded 
only  as  a  fund,  set  aside  by  the  policy-holders,  intrusted  to  the  care  of 
the  companies,  returnable  to  the  policy-holders  at  the  end  of  a  given 
time,  or  to  their  heirs  in  the  event  of  their  prior  death.  It  is  therefore 
very  much  to  the  interest  of  the  policy-holders  that  the  companies  be 
well  managed  in  ail  respects.  That  they  have  been  so  in  the  past  is  well 
shown  by  the  rapid  progress  life  insurance  has  made  in  the  last  thirty 
years.  During  that  time  the  life  iasurance  companies  reporting  to  the 
department  of  the  State  of  New  York  have  increased  their  assets  from 
$37,000,000  to  $903,000,000 ;  the  amount  of  insurance  in  force  has  in- 
creased from  $183,000,000  to  $4,199,000,000.  While  the  United  States 
has  been  the  seat  of  the  greatest  expansion  of  life  insurance,  other  coun- 
tries have  to  some  extent  shared  in  its  growth.  In  fact,  the  whole  civil- 
ized world  has  participated ;  but  this  is  especially  true  of  Great  Britain 
and  her  colonies. 

The  Anglo-Saxon  race  can  claim  the  credit  both  of  originating  life  in- 
surance and  of  carrying  it  to  its  present  magnificent  proportions.  We 
are  told  by  Francis  (Annah  and  Anecdote  of  Life  Insurance)  that  mutual 
insurance  associations  were  known  in  Great  Britain  soon  after  the  Con- 
quest. "The  necessit}'  of  providing  for  casualties  by  mutual  assistance 
— in  other  words,  insurance  on  its  broadest  and  most  rational  basis — ^was 
practiced  in  the  Saxon  guild,  the  origin  of  which  was  very  simple.  Every 
freeman  of  fourteen  being  boimd  to  find  sureties  to  keep  the  peace,  cer- 
tain neighbors,  composed  of  ten  families,  became  bound  for  one  another, 
either  to  produce  any  one  of  the  number  who  should  offend  against  the 
Norman  law,  or  to  make  pecuniary  satisfaction  for  the  offense.    To  do 
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ment  of  five  shillings  more  on  the  death  of  each  member.  Tlu?  v..:..! 
have  given  five  hundred  pounds  when  the  full  memWrship  of  iw-. tli-i;. 
sand  Mras  obtained.  The  api)licant  had  to  furnish  a  eertifirat*'  »)f  hi>  sl-. 
and  also  liad  to  make  affidavit  that  he  knew  of  no  illness  wldib  afBi ■>! 
liim,  and  that  he  was  in  a  good  state  of  health.  He  had  to  apj*  ai  ll 
person  before  the  trustees,  and  might  be  rejected  by  them.  As  th-  r- 
was  no  medical  examination,  death  within  six  months  after  issuiiLi:  *L' 
policy  did  not  avail.  There  were  clauses  providing  for  the  fcirfeirur"  «v 
the  poHcy  in  case  of  death  by  the  hands  of  justice.  Militar}%  naval,  ani 
seafaring  risks  were  excluded,  and  in  case  of  members  dyiujr  in  vi«-lur;.^i 
of  any  of  tliese  provisos,  the  j)olicy  was  forfeited.  Forft-itim^  aly^.. 
curred  in  case  the  subscriber  did  not  i>ay  liis  assessment  within  n-v-i 
days  after  notice.  This  scheme  was  certa-inly  very  iiigeni(»us.  and  otdi: 
to  have  given  satisfaction ;  but,  like  most  of  tliese  plans,  the  dfarhrai- 
probably  increased  in  a  few  years,  the  assessments  rolled  uj)  and  liH-amr 
too  numerous.  It  lived  but  a  few  years,  an<ly  so  far  as  we  know.  die<i  a 
natui*al  death  about  1711. 

In  1706  a  charter  was  granted  to  the  "  Amicable  Society  for  a  Yr^- 
petual  Assurance  Office."    This  is  the  first  life  insurance  <H»mpaiiv  «:' 
which  we  have  any  very  definite^  information,  and  which  sustained  ih- 
strain  of  early  years.    It  was  a  purely  mutual  company ;  tlie  ratt>  wt-> 
very  high,  and  were  the  same  for  all  ages  between  twelve  and  fortT-n'.> 
They  did  not  accept  risks  outside  those  ages.      The  annual  im-onjeanrr 
deducting  expenses  was  divided  yearly   among  the  representati\>>  •: 
those  who  had  died  during  the  past  year.      This  was  of  course  a  m<^\  i: 
equable  arrangement.    In  some  years  the  mortality  was  hgbr,  hdJ  li/ 
indiWdual  return  was  proportionally  large ;   but  the  next  year  it  mid*' 
be  just  the  reverse.     This  was  modified  in  later  years,  but  not  very  >c 
cessf uUy.     The  inherent  faults  of  the  scheme  were  too  great,  and  tlir  "i^ 
Amicable  finally  succumbed  in  1866,  after  an  existence  of  one  luiiidrH: 
and  sixty  years.     It  was  then  absorbed  by  the  Norwich  Union  Life,  t 
is  sometimes  said  that  the  Hand-in-Hand  and  the  Sim  offices  were  fuandn: 
before  the  Amicable.     This  is  true,  but  they  both  started  out  as  firv  --^ 
siu'ance  (Hmipanies,  and  did  no  life  business  until  many  yeiirs  after  ti" 
Amicable  htul  been  estaWished. 

It  may  be  amusing  to  note  some  of  the  other  features  of  tliis  j^ri'-'. 
It  was  a  time  when  gambling  was  rife  in  all  classes  of  society,  and  :i- 
South  Sea  Bubble  was  sweUing.  There  was  a  company  for  snppre>>a: 
thieves  and  robbers  and  for  insuring  all  persons  and  ginxls  fn'TUu'- 
same ;  a  company  for  insuring  against  losses  they  shall  sustain  >»y  j*** 
vants,  thefts,  etc. ;  an  insurance  company  for  horses  dj-ing  natural  drtrU 
stolen,  or  disabled ;  for  assurance  of  female  chastitj' ;  insurance  fn- 
house-breakers;  insurance  from  highwaymen  ;  insurance  from  hing:  ii 
surance  from  death  from  drinking  geneva ;  rum  insurance.  The  fon*- 
ing  is  a  verj'  imperfect  list  of  these  schemes,  which  amounted  to  notlaf 
in  the  end.  Real  life  insurance  liad  to  go  through  a  feeble  infancy  lai 
an  overfed  chihlhood  before  it  reached  its  present  vigoix>us  voutb. ' 

In  1720  two  proprietary  companies  were  started,  the  Roval  Exi^haur 
and  the  London  Assurance.  These  first  confined  their  atteDtioii5  ti- 
clusively  to  fire  and  marine  insurance,  but  in  1721  their  charteis  wpp* 
amended  so  as  to  permit  them  to  write  risks  on  lives.  Thev  did  a  swU 
business,  at  heavy  rates,  and  nearly  aU  of  it  was  for  short  terms  rf  * 
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year  or  less.  Few  people  could  aflford  the  luxur}'^  longer,  when  it  cost 
£5  5s.  per  year  for  £100  of  insurance.  Some  years  later  Thomas  Simp- 
son showed  that  on  the  basis  of  Halley^s  Breslau  table  it  was  possible  to 
construct  a  table  of  life  expectation  for  every  age,  and  soon  after  James 
Dodson  actually  did  this.  These  results  attracted  much  attention.  Finally 
a  number  of  gentlemen  formed  themselves  into  a  purely  mutual  life  insur- 
ance company,  which  still  surWves  in  England  under  its  original  title  of 
"  The  Eijuitable  Society  for  the  Assurance  of  Life  and  Survivorship." 
They  endeavored  to  obtain  a  charter  from  Parliament,  but  this  was  frus- 
trated through  the  objections  of  the  Royal  Exchange  and  the  London 
Assurance.  The  Royal  Exchange  stated  with  ingenuous  simplicity  that  it 
was  a  very  poor  business  and  that  the  expenses  ate  up  all  the  profits.  But 
as  the  new  company  required  no  capital,  being  purely  mutual,  they  over- 
came this  by  drawing  up  a  deed  of  settlement,  which  was  finally  enrolled 
in  1765,  three  years  after  the  first  policy  had  been  issued.  At  first  the 
outcome  was  very  doubtful,  and  Francis  says  that,  in  order  to  give  an 
appearance  of  strength  and  age  to  the  delicate  infant,  they  called  the 
twenty-fifth  policy  the  two  hundred  and  seventy-fifth.  The  premiums 
were  at  first  fifty  percent,  to  one  hundred  percent,  higher  than  those 
charged  at  present ;  but  by  the  end  of  the  century  they  had  been  very 
much  reduced.  The  "Old  Equitable''  is  still  alive  and  flourishing, 
although  in  a  very  conservative  way.  To  it  we  must  bow  as  being  the 
first  real  representative  of  modem  fife  insurance. 

While  life  insurance  was  fostered  and  encouraged  in  England  by  law 
and  custom,  the  reverse  was  the  case  on  the  Continent.  In  the  end  of 
the  seventeenth  and  the  beginning  of  the  eighteenth  century,  ordinances 
forbidding  the  insurance  of  lives  of  persons  were  issued  in  the  Nether- 
lands, in  Q^noa,  Amsterdam,  and  Rotterdam,  and  in  1681  Louis  XIV. 
issued  a  similar  one  in  France.  The  result  has  been  that  life  insurance 
rather  languished  throughout  the  rest  of  Europe  until  within  late  years. 
But  now  it  has  become  a  fixed  institution  there,  and  a  great  volume  of 
life  insurance  is  written  in  most  of  Europe,  a  considerable  part  of  which 
is  done  by  American  companies. 

It  is  necessary  to  say  a  word  about  the  tontine  plan,  which  has  been 
revived  in  a  very  modified  form.  This  owes  its  name  to  Lorenzo  Tonti, 
who  lived  during  the  seventeenth  century.  His  original  plan  was  as 
follows :  A  certain  number  of  persons  clubbed  together  a  specified  sum 
(without  reference  to  age  or  sex),  and  at  the  expiration  of  each  year  the 
interest  of  this  fund  was  divided  among  the  subscribers  who  were  living, 
and  so  on  from  year  to  year,  until  the  last  survivor  received  the  whole 
of  the  interest.  After  the  death  of  the  last  survivor  the  principal  reverted 
to  the  founders  of  the  scheme,  i.e.,  the  State,  for  their  own  use.  This 
termination  sufficed  to  kill  the  original  plan,  and  it  was  soon  altered  so 
that  the  entire  original  sum  was  received  by  the  last  surviving  member. 
Even  on  this  basis  it  was  too  great  a  speculation,  and  never  had  much  pop- 
ular support.  The  results  that  were  obtained  in  some  of  these  tontines 
were  almost  fabulous.  One  was  started  in  1689,  the  subscription  being 
300  li\Tes.  The  last  survivor  of  this,  in  1726,  was  a  widow  of  ninety- 
six  years  of  age,  and  she  received  an  income  from  it  of  73,500  livres. 

At  the  present  time  all  purely  tontine  methods  in  life  insurance  have 
been  dropped.  There  are,  however,  methods  by  which  the  insured  allows 
all  his  profits  from  early  lapses,  compound  interest,  etc.,  to  accumulate 
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for  a  number  of  years,  usually  ten,  fifteen,  or  twenty,  ami  thrnT^v:..- 
the  whole  of  it  in  one  dividend.  This  is  more  befitting  thsm  :li'  :.-... 
yearly  dividend  in  many  I'espeets,  for  it  tends  to  eqiializo  tli*.' ii.m;:i..-  - 
wliieh  affect  that  svsteni  bv  reason  of  a  ]iea\'N'  niortalitv  ohh  vtar :  rA .. 
light  (me  the  next.  The  so-calkd  semi-ton  tine  system  Ln  thr  uii«e  ;;<l  .*  : 
by  a  large  proportion  of  insurei*s  in  this  country. 

LEGAL.. 

Before  entering  upon  the  discussion  of  the  nieilioo-lf Lral  f«^.'U:'>  ■ : 
this  question,  it  is  necessary  to  elalK)nite  a  little  some  (»f  tli**  \>{iTr\y  ..- 
points.     This  must  be  done  very  brietiy,  and  only  thimrs  of  iniji-rr; 
can  be  touched  upon.     Any  extended  disciission'would  W  «[ui:'  in- 
coming on  the  part  of  the  writer. 

A  contract  of  insurance  has  been  defined  as  **  an  a«rreei!jfm  l»y  ^K<. 
one  party,  for  a  consideration  (which  is   usually  jjaid  in  mom-y.  .i:}-::. 
one  sum  or  at  different  times  during  the  continuaiiec  of  ih"  ri>k  . :  r- : 
ises  to  make  a  certain  payment  of  money  upon  the  destnirtinij  ur  j;  .v 
of  something  in  wliieh  the  other  party  1ms  an  interest.'*     {Votuit'uutnr'-' 
vs.  Wefherlteej  105  Mass.  149,  160.)     This  definition  has  Ihm'Ii  ad^jT-:  - 
many  cases  of  life  insurance,  and  can  bo  considere<l  as  gtnurallv  u-^n  t  vi: 
Courts  have  erred  at  times  in  regarding*  tliis  contract  asgxWtPMV. 
different  rules  from  ordinary  contracts,  but  it  is  now  usu;illy  hri-i  t:  • 
the  same  principles  apply  to  it  as  to  other  agreeineiits  invohin«r  |»*«-  jii.-^ 
obligations.     Theiv  is  this  difference,  however,  that  in  th*-  ^\i^  <r  :i:" 
ambiguity  in  the  contract  of  insumnce,  the  oonstiiietion  most  niifavori  : 
to  the  insurer  will  be  adopted.     Tliis  is  ri|2flit,  for  it  bapj^t-u.^  ihut  tl-  :: 
surer  is  the  one  that  makes  up  the  printed  contract  used  in  iitnrh  :1 
cases.     Hence,  since  it  is  his  langiiage  which  is  used,  it  slioul.l  Ir  tur.  v 
against  him  if  it  is  at  all  dcmbtful  in  its  meaning*.      Tber*-  an-  thn-*-  ]  ar'-  • 
to  these  contracts:  the  iuvsurc^r,  who  nowadays  is  pra«-tically  n]^a;> 
company  or  association;  the  insured,  who  is' the  person  applyiiiL' a:; 
examined;  and  the  beneficiary,  who  is  the  person  to  w}i<»ni.  «ir  to  wl..- 
legal  representatives,  the  amount  due  at  the  death  of  the  in.»?imHl  is  t*  '?• 
paid.     It  is  of  course  possible  for  the  insured  to  1x3  al.<o  the  lH'i.»fi'i;i.7 

Insurance  coii>orati()ns  may  be  divided  int^>  thi-et*  clas.><n^,  m«»a 
mutual,  and  mixed.  The  first  ha.s  for  its  basis  a  capifal  st«xk.  I:  "i  1 
narily  issues  poHcies  at  h>wer  premium  rates  than  the  <»tht'rs.  N-n-  -' 
its  profits  are  diWded  among  the  policy-holdei-s,  but  all  g<i  t<»  tho  >■■  i 
holders.  In  mutual  ccmipanies  the  insured  themselves  are  tht-  iiit-n  '■  "^ 
of  the  company,  and  receive  their  share  of  the  sui-]»his  premium- ^'V- 
and  above  those  necessiu'y  for  the  payment  of  loss<:s  and  exiKiist-s  i' 
mixed  comi)aTiies  a  certain  x>roportion  of  the  pi-ofit^  is  paid  to  ihr  >t'-i 
holdei*s  and  the  remainder  distributed  among  the  iiisuivd. 

Warranties  and  Representations. — The  applicant  is  rt-4iuirH.l  ^■ 
most  comi)anies  to  wairant  the  tnith  of  the  statements  made  by  hir.;  i; 
his  application  for  insurance.  In  the  case  of  a  wai-rantv  the  vjili«lin  ■■' 
his  policy  depends  u]>ou  the  accuracy  of  his  statement^  and  aiiv  tid^^r 
in  them  will  prevent  the  liability  of  the  insurer  from  taking  eff»<'T.  i 
warranty  forms  a  part  of  the  contract,  and  if  not  strictlv  complie^i  ^t: 
the  whole  contract  is  rendered  void,  even  if  the  mistake  is  entin'ly  iTt 
material  and  innocent.    Furthermore,  it  makes  no  diff^^nce  whiii  i^ 
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object  of  the  insurer  was  in  asking  the  question,  or  even  whether  he  had 
any  object. 

In  some  cases  the  statements  of  the  applicant  are  not  certified  in  such 
a  manner  as  to  constitute  a  warranty.  They  then  become  representa- 
tions, and  are  divided  into  two  classes,  material  and  immaterial.  The 
former  are  those  on  which  the  insurer  reUes  in  making  his  contract. 
"  But  in  many  cases  where  the  language  of  the  contract  is  regarded  as 
insufficient  to  create  a  warranty,  it  is  regarded  as  sufficient  to  create  an 
agreement  that  a  statement,  of  itself  immaterial,  is  to  be  regarded  as 
material ;  that  is  to  say,  as  a  material  representation.  This  commonly 
hapi)ens  in  the  case  of  an  answer  made  to  a  specific  inquiry  made  by  the 
insui'er,  the  fact  of  his  asking  it  being  regarded  as  sufficient  to  show 
that  he  regards  the  answer  as  a  material  representation,  and  the  assent 
of  the  insured  that  it  be  so  regarded  is  sufficiently  shown  by  his  making 
the  answer."  Material  representations  must  be  untrue  in  some  material 
particular  to  avoid  the  contract.  Their  materiality  does  not  depend  upon 
their  ultimate  influence  on  the  risk  or  their  relation  to  the  cause  of  loss. 
It  depends  upon  the  effect  it  has  on  the  judgment  of  the  party  who  as- 
sumes the  risk  at  the  time  he  assiunes  it.  Even  if  the  loss  should  occur 
from  circumstances  totally  unconnected  with  the  fact  materially  misrep- 
resented, tlie  policy  is  void.  The  insurer,  had  he  known  the  toie  state 
of  affairs,  might  then  have  declined  the  risk  or  charged  a  higher  premium. 

Many  of  these  points  are  so  carefully  considered  in  the  decision  in 
the  ease  of  Campbell  vs.  Life  Instiratice  Co.,  98  Mass.  381,  that  it  is  worth 
our  while  to  quote  somewhat  extensively  from  it.  "A  warranty,  in  in- 
surance, enters  into  and  forms  part  of  the  contract  itself.  It  defines, 
by  way  of  particular  stipulation,  description,  condition,  or  otherwise,  the 
precise  limits  of  the  obligation  which  the  insurers  undertake  to  assume. 
No  liability  can  arise  except  within  those  limits.  In  order  to  charge  the 
insurers,  therefore,  every  one  of  the  terms  which  define  their  obligation 
must  be  satisfied  by  the  facts  which  appear  in  proof.  From  the  very 
nature  of  the  case,  the  party  seeking  his  indemnity,  or  payment  under 
the  contra<;t,  must  bring  his  claim  within  the  provision  of  the  instrument 
he  Ls  undertaking  to  enforce.  The  burden  of  proof  is  upon  the  plaintiff 
to  present  a  case  in  all  respects  conforming  to  the  terms  under  which 
the  risk  was  assumed.  It  must  be  not  merely  a  substantial  conformity, 
but  exact  and  literal ;  not  only  in  material  particulars,  but  in  those  that 
are  immaterial  as  well. 

"  A  representation  is,  on  the  other  hand,  in  its  nature,  no  part  of  the 
contract  of  insurance.  Its  relation  to  the  contract  is  usually  described 
by  the  t<jrm  *  collateral.'  It  may  be  proved,  although  existing  only  in 
parol  and  preceding  the  written  instrument.  Unlike  other  verbal  nego- 
tiations, it  is  not  merged  in  nor  waived  by  the  subsequent  writing.  This 
j)rin(»iple  is  peculiar  in  some  respects  to  insurance,  and  rests  upon  other 
considerations  than  the  rule  which  admits  proof  of  verbal  representations 
to  impeach  written  contracits  on  the  groimd  of  fraud.  Representations 
to  insurers,  before  or  at  the  time  of  making  a  contract,  are  a  presentation 
of  the  elements  upon  which  to  estimat-e  the  risk  proposed  to  be  assumed. 
They  are  the  basis  of  the  contract ;  its  foundaticm  on  the  faith  of  which 
it  is  entered  into.  If  wrongly  presented,  in  any  respect  material  to  the 
risk,  the  policy  that  may  be  issued  thereupon  will  not  take  effect.  To 
enforce  it  would  be  to  apply  the  insurance  to  a  risk  that  was  never  pre- 
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sent<?d.    But  when  the  insurer  seeks  to  defeat  a  policy  on  tlii<  irr  'i. . 
his  position  in  court  is  essentially  different  from  that  which  h^  nuy  \.  \ 
upon  a  policy  containing  a  like  description  of  the  risk  a??  out-  of  ir>  •■  r.  • 
It  is  suflicient  for  the  plaintiff  to  slio\v  fulfillnient  of  all  tLnn):;.;.:,!* 
of  recovery  which  are  made  such  by  the  coutra<^t  itst^lf.    Tli»-  l«iinln  .- 
then  thrown  upon  the  defendant  to   set  forth  and  prove  lb*  ••«.;:.:i:r... 
inattei*s  upon  which  he  relies.  .... 

"  When  statements  or  engagements  on  the  pai-t  c»f  thtf  iiisi;r-i  .r 
inserted  or  refeired  to  in  the  policy  itself,  it  often  becomes  <li3i<:i:' •■ 
detennine  to  which  class  tliey  belong.      If  they  appear  c»n  \\v'  i. v   • 
the  policy,  they  do  not  necessarily  become  iivaiTanties.     Their  ihar;!--- 
will  depend  on  the  form  of  expression  used,  the  appart^nt  }>uqK»s.  i.:  > 
insertion,  and  sometimes  upon  the  connection  or  relatiou  to  oth'-r  jnir^ 
of  the  instrument.     If  they  are  contained  in  a  sejiarato  i»a]>4T.  ^■l  rrr.. 
to  in  such  a  manner  as  to  make  it  a  part  of  the  contraict,  tht-  syni-  -^  := 
siderations  of  course  will  apply;  but  if  the  reference  app4»arsi  to  I-- !  r . 
special  purpose,  and  not  with  a  riew  to  import  the  separate  \^\Yr  iLt- 
the  policy  as  a  part  of  the  contract,  the  stat<?menti?  it  contaiD>  \*-iil  l  ■ 
thereby  be  changed  from  representations  into  M^arranties.     It  i>  ]i-rh<H{c 
needless  to  add  that  verbal  representations  can  never  he  converi»il  ii'- 
warranties  otherwise  than  by  being  afterward  written  into  the  i^Ji-} 

"  In  considering  the  question  whether  a  j)art  of  the  contr:M*r  i-  -. 
warranty,  it  must  be  borne  in  mind,  as  an  established  maxim,  thai  ^s- 
ranties  are  not  to  be  created  nor  extende<l  by  construction.  Tlit}  u.-y 
arise,  if  at  all,  from  the  fair  interpretation  and  clear  iutendniciiT  -f  :l 
words  used  by  the  parties.  When,  therefore,  from  the  desiiniJiTi.--  : 
such  statements  as  *  statements '  or  as  '  representations/  or  from  thf  i«  iv. 
in  which  they  are  expressed,  there  appears  to  be  no  intenrien  t-'l'' 
them  the  force  and  effei't  of  warranties,  they  will  not  be  so  (•oii>tn;»''i 

"The  application  is,  in  itself,  collateral  merely  to  the  contnut  tf  i' 
surance.     Its  statements,  whether  of  fturts  or  of  a^rreements.  1k'1.h;l'  * 
the  class  of  representations.     They  are  to  be  so  eonstnieil,  iiiih>>'"" 
verted  into  wan*anties  by  force  of  a  reference  to  them  in  tlie  \m^\^'}.  nr  i 
a  clear  purpose,  manifested  in  the  papers  thus  connect e<l,  that  the Vl-  r 
shall  fonn  one  entire  contract.     tVhen  the  reference  to  tht»  aj»ph«-;:T:': 
is  expressed  to  be  for  another  purpose,  or  when  no  purjM)St'  i>  iiuli'-i^-i 
to  make  it  a  part  of  the  policy,  it  ^viU  not  be  so  treated."     In  a  In' ' 
trial  in  the  same  case  it  was  held  (98  Mass.  402) :  '*  It  is  true  tliat  h  r  ;- 
resentation  need  not,  like  a  waiTanty,  be  strictly  and  litt»rallv  4-nii.:  !• 
with,  but  only  substantially  and  in  those  particiilars  whi«*h  an:^  niaV"'- 
to  be  disclosed  to  the  insurei's  t^)  enable  them  to  determine'  whet  her  tl- 
will  enter  into  the  contract;  and  that,  where  the  question  <»f  the  im\-" 
ality  of  such  particulars  depends  upon  circumstances,  and  not  uj^^m  -i 
construction  of  any  wTiting,  it  is  a  question  of  fact  to  1h»  di'trniiiiiHl  ■ 
the  jury.     But  where  the  representations  ui>on  whi«rli  the  coiirra't   ' 
insurance  is  based  are  in  writing,  their  interi>retation,  like  that  <»f  ••t:-" 
writt(»n  instruments,  belongs  to  the  court,  and  the  parties  may.  hy  t:.- 
frame  and  contents  of  the  papers,  either  by  putting:  repres4:»nratinii-i^' 
to  the  quality,  history,  or  relations  of  the  subject  insured  into  the  f'-r 
of  answei's  to  specific  (juestions,  or  by  the  mode  of  referring  to  rheni  '-- 
the  policy,  settle  for  themselves  that  they  shall  be  deemed  material :  ar.i 
when  they  have  done  so,  the  applicant  for  insurance  cannot  aftenrirJ 


THE  MEDICAL  JURISPRUDEyCE  OF  LIFE  INSURANCE.  501 

be  permitted  to  show  that  a  fact  which  the  parties  have  thus  declared  to 
be  material  to  be  truly  stated  to  the  insurers,  was  in  fact  immaterial, 
and  thereby  escape  from  the  consequences  of  making  a  false  answer  to 
such  a  question.'' 

In  the  case  of  Price  vs.  Life  Insxirance  Co,y  17  Minn.  473,  some  excel- 
lent definitions  are  given  in  very  simple  and  concise  language.  "  So  far 
as  the  questions  presented  by  the  case  at  bar  are  concerned,  it  is  suffi- 
cient to  define  a  warranty  in  insurance  to  be  a  part  of  the  contract  evi- 
denced by  the  poUcy,  and  a  binding  agreement  that  the  facts  stated  are 
strictly  true.  A  representation  in  insurance  may,  for  the  purpose  of 
this  case,  be  defined  to  be  a  statement  in  regard  to  a  material  fact  made 
by  the  applicant  for  insurance  to  the  insurer  with  reference  to  a  pro- 
posed contract  of  insurance.  As  representations  simply,  they  are  not 
a  part  of  the  contract  of  insurance.  And  though  expressly  referred  to 
in  the  policy,  so  as  to  become  a  part  of  the  written  contract,  they  may 
not  become  warranties.  And  even  if  it  be  made  by  the  very  terms  of 
the  policy,  as  in  the  case  at  bar,  an  express  condition  of  the  contract  of 
insurance  that  if  such  representations  are  found  to  be  untrue  the  policy 
shall  be  null  and  void,  they  do  not  necessarily  lose  their  character  as  rep- 
resentations and  become  warranties,  though  the  effect  of  such  express 
condition  may  be  to  make  them  conclusively  material. 

"It  is  sufficient  if  representations  be  substantially  true,  while  a 
warranty  must  be  strictly  corapUed  with.  A  false  warranty,  therefore, 
avoids  a  policy,  while  a  false  representation  (not  fraudulent)  does  not 
avoid  a  policy  unless  it  relates  to  something  which  is  material  in  fact,  or 
is  made  material  by  the  contract  of  the  parties.  Warranties,  then,  are 
conditions  precedent,  so  that  their  truth  must  be  pleaded  by  the  assured, 
upon  whom,  of  course,  the  burden  of  proving  the  same  rests,  whereas 
the  falsity  of  representations  is  matter  of  defense  to  be  pleaded  by  the 
insurer." 

In  both  the  preceding  cases  it  is  assumed  that  the  burden  of  proving 
the  truth  of  a  warranty  rests  upon  the  insured.  This  is  not  the  opinion 
usually  held,  and,  as  a  rule,  it  may  be  said  that  the  burden  of  proof  of  a 
breach  of  warranty  rests  upon  the  insurer.  For,  considering  the  number 
of  warranties  in  any  application,  their  positive  proof  would  be  out  of 
the  question  on  the  part  of  the  insured,  and  would  throw  an  overwhelm- 
ing task  upon  the  beneficiaries  of  every  policy. 

In  England,  where  the  doctrine  of  warranties  apparently  originated, 
it  is  constanied  quite  as  strictly  as  in  this  country.  In  the  case  of 
Afidersan  vs.  Fitzgerald,  4  H.  L.  484,  it  was  carried  to  the  House  of  Lords 
and  very  thoroughly  discussed.  In  this  case  the  policy  contained  the 
pro\'iso  that  "  if  any  circumstance  material  to  this  insurance  shall  not 
have  been  truly  stated,  or  shall  have  been  misrepresented  or  concealed, 
or  any  false  stat-ements  made  to  the  company  in  or  about  the  effecting 
of  this  insurance,"  the  policy  should  be  null  and  void.  The  applicant 
answered  in  the  negative  the  questions,  "  Did  any  of  the  party's  near 
relatives  die  of  consumption  or  any  other  pulmonary  complaint?"  and 
"  Has  the  party's  life  been  accepted  or  refused  at  any  office  T  "  It  was 
proven  that  his  negative  answers  were  both  false.  The  House  of  Lords 
held  that  the  pro\dso,  above  quoted,  covered  all  statements,  w^hether 
material  or  immaterial,  whether  false  by  design  or  through  ignorance. 

A  similar  decision  was  rendered  by  the  Supreme  Court  of  the  United 
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States  in  the  case  of  Jeffries  vs.  Life  Ifistirance  Co.,  22  Wall  47.   Il  :. 
policy  it  was  agreed  that  "the  statements  and  deolaratiouss  maJ*- ii; ':. 
application,  and  on  the  faith  of  which  it  is  issued,  are  in  all  n>iM!>^'^T^^". 
and  without  the  suppression  of  any  fact  reLiting  to  the  h»?aitL  'T  .- 
cumstanees  of  the  insured,  aflFectiiig    the    interests  of  the  i-«>ni{.Li.. ' 
The  applicant  stated  that  he  was  single,  and  that  he  had  madi-  l^  aioi. 
cation  to  any  other  company.     Both  of  tliese  statements  wert  J.^•vr  r.  r 
be  false.     It  was  held  as  follows:   ** It  is  eontended.  also,  that  tli»-  ta> 
answers  in  the  present  case  were  not  to  the  injury  of  tht^  ••oiuj^rtiiv.  :;..- 
they  presented  the  applicant's  case  in  a  less  favonihlc  liirht  tn  br.'^.: 
than  if  he  had  answered  tinily.     Thus  to  the  imiuiry,  ^Are  ynu  iti-ir  -: 
or  single?'  when  he  falsely  answered  that  he  was  sin'jrlc  he  maiJr-  \:hi-^I 
a  less  eligible  candidate  for  insurances  than  if  he  had  truly  stati-J  tiisi  I- 
was  a  married  man ;  that,  although  he  dec?ei ved  tlie  <M)mpauy  and  "6n^< 
it  to  enter  into  a  contract  that  it  did  not  intend  to  make,  it  wa>  «lnr!\-: 
to  iti5  advantage,  and  made  a  more  favorable  l)argain  than  was  siijiiHi-cii 

"This  is  bad  morality  and  bad  law.  None  may  do  e^'il  that  ^S"*. 
may  come.  No  man  is  justified  in  the  uttei-anee  of  a  falseho«Kl  I*  > 
an  e<iual  offense  in  morals,  whether  committed  for  his  o^vu  ]H'U*:t'  ■  ^ 
that  of  another.  .  .  . 

**  The  statements  need  not  come  up  to  tlie  degree  of  warraiiti^v  Tl  ■ 
need  not  be  representations  even,  if  this  term  conveys  thn  i«l.a«'!  '- 
aflSnnation  having  any  technical  character.  *  Statements  and  dt'«*l;irnt  >•!:. 
is  the  expressicm ;  what  the  applicant  states  and  what  the  ai»pli«;iL:  •»' 
Clares.  Nothing  can  be  more  simple.  If  he  maJkes  any  ^tatriiirMit  ii:  *: 
application,  it  must  be  true.  If  he  makes  any  deelaraition  in  thv  ;ii;!: 
cation,  it  must  be  true.  The  faithful  perfonnan<»e  of  this  av'Ttn-n..  iV  - 
made  an  express  condition  to  the  existence  of  a  liabilitv  on  the  \Kir  • : 
the  company. 

**  There  is  no  place  for  the  argument  that  the  f al.^e  statement  wii> :..  • 
material  to  the  risk,  or  that  it  was  a  positive  advantage  to  tlie  •^<»mit'.' 
to  be  deceived  by  it.  It  is  the  distinct  agreement  of  the  luirties  thai  t;. 
company  sliall  not  be  deeeived  to  its  injury  or  to  its  ])eiietit.  Thr  riii' 
of  an  individual  or  (•orj>oration  to  make  an  unwise  bargain  is  as  nnipi'- 
as  that  to  make  a  wase  bargain.  The  right  to  make  i.-ontnu'tN  tarr- 
with  it  the  right  to  determine  what  is  prudent  and  wi.st»,  what  i>  nirj> 
and  impiiKlent,  and  ui)on  tliat  point  the  judgment  of  the  iiiflivM^ul  * 
su})jeet  1<)  that  of  no  other  tribunal.  The  ease  in  lianti  affonlMii."" 
illustration  of  this  principle.  Tlie  company  deems  it  wi.s<'  and  pn;«i''' 
that  th(»  applicant  shall  inform  it  tndy  whether  he  has  made  anv.rl; 
applicati(>n  to  have  his  lift*  insured.  So  material  di>es  it  dt-em  thi-^ iit"- 
mation  that  it  stiimlates  that  its  liability  shall  dep<:*ud  upon  tin-  tniil  <: 
the  answer.  The  same  is  true  of  its  inquiry  whether  the  partv  is  ii.^r 
ried  or  single.  The  ccmipany  fixes  this  (estimate  of  its  imiKU-tanVe.  Ti- 
api>lic5nit  agrtM'S  that  it  is  thus  ini])ort^uit  by  aeeeptinir  the  tt-st. 
would  be  a  violation  of  the  legal  rights  of  the  eompauy  to  take  fr»'!r.  ^■ 
its  acknowledged  power  thus  to  nnike  its  opinion  the  standunl  of  w:.." 
is  matiTial,  and  to  leave  that  point  to  the  determination  of  tlie  jnn"" 

Wliih*  the  language  of  insurance  contracts  lias  been  made  monsr.i 
more  stringt^nt,  the  t(»ndeney  of  both  judge  and  jur>'  lias  Ih-cii  ti»wapi » 
verj'  liberal  constru<*tion  of  them,  with  all  the  o*lds  in  favi>r  of  tli*-  i'- 
sured.    They  seize  upon  the  slightest  turn  or  twist  of  phraseoloffx*  wb : 
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will  enable  them  to  convert  a  sentence  apparently  intended  for  a  war- 
ranty into  a  representation.  They  say,  with  much  truth,  that  these  con- 
tracts are  drawn  up  by  the  insurer  and  the  language  used  in  them  is 
carefully  considered  beforehand.  If  there  is  the  slightest  ambiguity  any- 
where, it  must  be  construed  to  the  benefit  of  the  insured,  who  usually 
signs  the  application  without  noticing  the  printed  declarations  on  it. 
He  knows  that  he  will  not  have  to  pay  anything  until  he  gets  the  policy, 
and  when  he  reads  that  he  is  not  apt  to  observe  that  the  application  is 
made  a  part  of  it.  This  liberal  tendency  of  the  courts  is  well  brought 
out  in  the  following  case  of  Clapp  vs.  Massachusetts  Bmefit  Associationj 
146  Mass.  519 : 

"  The  seven  rulings  requested  by  the  defendant  are  based  upon  the 
theory  that  it  was  entitled  to  a  verdict  if  the  answers  of  Clapp  in  refer- 
ence to  such  matters  were  in  fact  untrue,  although  made  honestly  and 
in  good  faith.  Whether  it  was  so  entitled  or  not  must  depend  upon  the 
construction  to  be  given  to  the  acknowledgment  or  certificate  which  was 
subscribed  by  the  deceased  as  part  of  the  application,  and  which  from 
its  language  must  be  held  to  have  controlled  and  governed  the  answers 
to  which  it  referred. 

"  This  acknowledgment,  as  it  is  termed,  is  as  follows :  *  I,  Edward  A. 
Clapp,  of  West  Manchester,  county  of  Essex,  State  of  Massachusetts,  do 
hereby  warrant  each  and  all  of  the  foregoing  particulars  and  statements 
to  be  true  to  the  best  of  my  knowledge  and  belief,  and  that  I  have  not, 
in  this  application  for  above-named  contract,  concealed  or  withheld  any 
material  cii'cimistance  or  information  concerning  the  past  or  present 
state  of  my  health  or  habits  of  life ;  and  I  do  hereby  acknowledge,  con- 
sent, and  agree  that  any  untrue  or  fraudulent  statement  made  above,  by 
me  or  any  one  else,  or  to  any  medical  examiner  of  said  Massachusetts  Ben- 
efit Association,  or  any  concealment  of  facts  by  me  or  any  one  else,  may 
forfeit  and  cancel  all  rights  to  any  benefit  under  the  above-named  contract.' 

"...  Undoubtedly  the  acknowledgment  may  grammatically  be  sep- 
arated into  two  parts :  the  first  a  warranty  that  the  statements  made  are 
true  according  to  the  best  of  the  applicant's  knowledge  and  belief,  and 
the  second  an  agreement  that  any  untrue  or  fraudulent  statement  may 
forfeit  the  contract.  But,  if  susceptible  of  such  a  grammatical  construc- 
tion, it  can  hardly  have  been  intended  that  it  should  have  been  thus 
understood.  Nor  would  it  be  a  natural  construction,  and  one  that  would 
suggest  itself  to  an  applicant.  He  would  not  suppose  that,  while  he  was 
only  required  to  warrant  that  his  answers  were  true  according  to  his 
'  knowledge  and  belief,'  his  certificate  or  policy  was  to  be  forfeited  if  an 
answer  honestly  made  should  prove  in  fact  untrue.  The  language  used 
in  the  form  of  acknowledgment  does  not  suggest  any  idea  so  much  in 
the  nature  of  a  contradiction  as  this. 

"  These  forms  are  prepared  by  the  insurer  with  great  care  and  great 
minuteness  of  detail.  They  are  often  signed  in  comparative  haste ;  and 
if  the  association  had  intended  to  impose  a  forfeiture  of  his  certificate 
upon  the  applicant  because  of  an  untrue  statement,  while  it  had  only  re- 
quired him  to  wan*ant  that  his  statements  were  true  to  the  best  of  his 
knowledge  and  belief,  a  contract  so  anomalous  should  have  been  clearly 
expressed.  It  must  be  presumed  that  the  defendant  prepared  its  forms 
of  aj)plication  and  certificate  with  the  intention  both  of  protecting  itself 
against  fraud  and  of  securing  the  just  rights  of  the  assured  under  a  valid 
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•  .•:i.ly  an  untrue  statement.    I  think  that  this  answer  is  untrue ;  just 

•  *  .1  a  man  is  asked  how  old  he  is,  and  he  says  he  is  thirty,  and  as  he 
' ':.  and  something  more  than  that,  it  may  be  said  in  a  sense  that  the 
j;%    is  true.   However,  in  a  case  of  this  sort  I  think  it  is  trifling  to  say 

•  :.  is  a  true  answer,  if  something  more  is  to  be  added  to  make  it  true." 
\^  .  however,  the  question  appears  on  its  face  to  be  answered  imper- 
7   >r  not  at  all,  and  there  are  no  further  steps  taken  by  the  insurer 

. ..  :e  the  applicant  complete  the  answer,  this  partial  or  entire  omis- 
068  not  avoid  the  contract.  Here,  too,  the  courts  are  very  liberal 
**"  struing  any  ambiguity  to  the  detriment  of  the  insurer.  Thus  in  the 
.  )f  Life  Imurance  Co,  vs.  Raddinj  120  U.  S.  183,  the  Supreme  Court 
'  )  United  States  held  as  follows :  "  The  twenty-eighth  printed  ques- 
'  n  the  application  consists  of  four  successive  inquiries,  as  follows: 
'    any  application  been  made  to  this  or  to  any  other  company  for 

ance  on  the  life  of  the  party?    If  so,  with  what  result?    What 

ints  are  now  assured  on  the  life  of  the  party,  and  in  what  compa- 
'  *    If  already  assured  in  this  company,  state  the  number  of  the  policy.' 

only  answer  written  opposite  this  question  is  *  $10,000,  Equitable 

Assurance  Society.' 

*  The  question  being  printed  in  very  small  type,  the  answer  is  written 

single  line  midway  of  the  opposite  space,  evidently  in  order  to  pre- 

t  the  ends  of  the  letters  from  extending  above  or  below  that  space ; 

L  its  position  with  regard  to  that  space,  and  to  the  several  interroga- 

es  in  the  question,  does  not  appear  to  us  to  have  any  bearing  upon 

question  and  effect  of  the  answer. 

"  But  the  four  interrogatories,  grouped  together  in  one  question,  and 
relating  to  the  subject  of  other  insurance,  would  naturally  be  under- 
>d  as  all  tending  to  one  object — ^the  ascertaining  of  the  amount  of 
h  insurance.  The  answer,  in  its  form,  is  responsive  not  to  the  first 
I  second  interrogatories,  but  to  the  third  interrogatory  only,  and  fully 
I  truly  answers  that  interrogatory  by  stating  the  existing  amount  of 
3r  insurance  and  in  what  company,  and  thus  renders  the  fourth  inter- 
atory  irrelevant.  If  the  insurers,  after  being  thus  truly  and  fully  in- 
rned  of  the  amount  and  place  of  the  prior  insurance,  considered  it 
berial  to  know  whether  any  unsuccessful  applications  had  been  made 
additional  insurance,  they  should  either  have  repeated  the  first  two 
3rrogat()ries,  or  have  put  further  questions.     The  legal  effect  of  issu- 

a  policy  upon  the  answer  as  it  stood  was  to  waive  their  right  of  re- 
ring  further  answers  as  to  the  particulars  mentioned  in  the  twenty- 
bth  question,  to  determine  that  it  was  immaterial  for  the  purposes  of 
ir  contract  whether  any  unsuccessful  applications  had  been  made,  and 
}stop  them  to  set  up  the  omission  to  disclose  such  applications  as  a 
und  for  avoiding  the  policy.  The  insurers,  having  thus  conclusively 
;ted  to  treat  that  omission  as  immaterial,  could  not  afterward  make  it 
berial  by  proving  that  it  was  intentional." 

This  reasoning  is  certainly  drawn  out  to  a  very  fine  point,  and  the 
ision  seems  hardly  fair  to  the  company.  In  the  case  of  Mutual  Aid 
iety  vs.  White,  100  Pa.  St.  12,  the  ruling  on  a  very  similar  condition 
affairs  was  practically  the  reverse  of  this.  There  was  one  question 
anged  like  this  : 

"  (a)  Are  you  married  ?     

"  (6)  Give  name  of  consort.    Widdower." 


Superfluous  Answers — Tli«  insured   is   not  boui 
statements  matle  by  himself  whit-h  are  not   respoiisivt 

fut  by  tlie  insurt-r,  even  thnngli  his  stiitc-mcuts  ai"*?  heW 
n  t-he  case  otBiiell  vs.  Life  Iiigui'aNce  C\>.,  .3  Bijjr*'low''s  L 
473,  tlie  question  was  askod :  "  Has  father,  mother,  br 
the  party  died,  or  been  afflieted  with  cousiunption,  or  i 
luugrs,  or  uisanity  I  If  so,  state  full  particulai-s  of  ca«h  < 
was:  "No.  Father  dii'd  from  exposure  in  water;  a^\fi 
proven  and  admitted  that  tlie  father  liad  <.lie<l  before  t 
but  the  court  held  tlmt  "  the  falsitj-  eoniplaiiied  of  in  tl 
only  in  referenee  t-o  the  nfre  at  which  tlie  father  died.  ' 
not  inquired  of  in  the  question,  unless  -we  are  to  find  it 
whieh  reads,  '  If  ho,  state  full  partieiilars  in  each  witu-. 
question  fairly  means,  not  whether  the  father,  etc.,  had  ( 
eaji<e,  or  from  any  cause,  but  whether  he  lia<l  died  of,  or  li 
consumptiou,  or  any  disease  of  the  Iiing^,  or  insanity.  1 
import  of  the  question, '  No'  was  a  complet«  answer  to  il 


der  of  the  answer  was  uncalled  for  and   not 


i-esjMini 


But  suppose  that  be  so;  defendant  claims  that  -it  is  ue 
swer  of  some  sort,  and  therefore  an  important  part  of  t 
rejily  to  that  is  tliat  the  declaration  which  ri'Intes  to  th 
questions  to  bo  made  by  the  plaintiff,  and  which  it  was 
math^  ])art  of  the  contract,  must  bi'  eons!itrne<l  to,  and  do- 
swers  as  ai-e  resptmsive  to  tlie  questions,  and  such  as  ma' 
the  defendant,  and  that  it  does  not  cover  such  answers  i 
teei-ed  and  invlevant,  and  that  amount  to  mere  repi^sent 
part  of  the  answer  in  question  in  this  ease,  in  refereui-e 
rather  at  death,beiufr  a  mere  representation,  does  not  con 
unless  it  appears  to  have  Ix^n  material  as  well  as  false." 
Beneficiary. — In  thebe^iiiiigof  the  last  century-  it 
ill  Etigland  to  effect  insurance  upon  lives  in  which  'nei 
]ior  the  insured  had  any  iutei-est.  These  j>olicic8  wei*e  \ 
but  wajfi'i-s.     The  amounts  bet  werc_ver\-  lar^fe,  and  tli 
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This  enacted  that  "  no  insurance  shall  be  made  on  the  life  of  any  person, 
or  any  event  whatsoever,  where  the  person  on  whose  account  such  policy 
shall  be  made  shall  have  no  interest ;  or  by  gaming  or  wagering ;  and  that 
everv  such  iusiutince  shall  be  null  and  void. 

"  It  shall  not  be  lawful  to  make  anjr  policy  on  the  life  of  any  person, 
or  any  other  event,  without  inserting  m  the  policy  the  name  of  the  per- 
son interested  therein,  or  for  whose  use  or  whose  account  such  policy  is 
so  made. 

"  Wliere  the  insured  has  an  interest  in  such  life  or  event,  no  greater 
sum  shall  be  received  than  the  amount  of  the  interest  of  the  insured  in 
such  life  or  event." 

This  has  been  followed  by  similar  statutes  in  this  and  other  States. 
The  doctrine  that  the  beneficiary  must  have  an  insurable  interest  in  the 
life  of  the  person  assured  is  rather  an  anomaly.  It  has  been  held  that 
the  huik  of  an  insurable  interest  was  contrary  to  public  policy  j  but  it  is 
more  than  likely  that  this  idea  arose  from  the  statutes  bearing  upon  the 
subject.  However,  it  must  be  considered  as  an  established  principle  now 
and  accepted  until  it  is  overruled.  It  is  difficult  to  state  just  what  con- 
stitutes an  insurable  interest.  Two  well-known  definitions  are  as  follows : 
"  All  which  it  seems  necessary  to  show,  in  order  to  take  the  case  out  of 
the  objection  of  being  a  wager  policy,  is,  tliat  the  insured  has  some  in- 
terest in  the  life  of  the  cestui  que  vie;  that  his  temporal  affairs,  his  just 
hopes  and  well-grounded  expectations  of  support,  of  patronage,  and  ad- 
vantage in  life  will  be  impaired ;  so  that  the  real  purpose  is  not  a  wager, 
but  to  secure  such  advantages  supposed  to  depend  on  the  life  of  another. 
Perhaps  it  would  be  difficult  to  lay  down  any  general  rule  as  to  the 
nature  and  amount  of  interest  which  the  assured  must  have.''  (Chief- 
Justice  Shaw,  in  Loomis  vs.  Eagle  Co,,  6  Gray  (Mass.)  396,  399.) 

"  It  is  not  easy  to  define  with  precision  what  will  in  all  cases  consti- 
tute an  insurable  interest,  so  as  to  take  the  contract  out  of  the  class  of 
wager  policies.  It  may  be  stated  generally,  however,  to  be  an  interest, 
arising  from  the  relations  of  the  party  obtaining  the  insurance,  either  as 
creditor  of  or  surety  for  the  assured,  or  from  ties  of  blood  or  marriage  to 
him,  as  will  justify  a  reasonable  expectation  of  advantage  or  benefit  from 
the  continuance  of  his  life.  It  is  not  necessary  that  Uie  expectation  of 
advantage  or  benefit  should  always  be  capable  of  pecuniary  estimation.'^ 
(Justice  Field,  in  WartiocJc  vs.  Davies,  104  U.  S.  775.) 

The  distinctions  drawn  in  the  cases  are  sometimes  very  fine-,  but 
generally  they  tend  to  follow  the  above  definitions.  A  wife  has  an  in- 
surable interest  in  the  life  of  her  husband  (Baker  vs.  Insurance  Co.,  43 
N.  Y.  283),  and  the  validity  of  the  policy  will  survive  a  divorce  (Insur- 
ance Co,  vs.  Schafer,  94  U.  S.  457).  A  husband  has  ordinarily  an  insur- 
able int<3rest  in  the  life  of  his  wife,  and  a  father  in  that  of  his  minor 
son ;  but  not  necessarily  a  son  in  the  life  of  his  father,  nor  a  nephew  in 
tlie  life  of  his  uncle ;  but  a  sister  can  be  the  beneficiary  of  her  brother. 
(Insurance  Co,  vs.  France,  94  U.  S.  561.) 

A  creditor  has  an  insurable  interest  in  the  life  of  a  debtor.  If  a 
policy  is  taken  out  in  good  faith  and  assigned  to  a  creditor,  it  has  been 
held  that  it  still  remained  valid  even  if  the  insurable  interest  of  the  as- 
sijrnee  ceased  to  exist.  Thus  in  the  case  of  Olmste/jd  vs.  Keyes,  85  N.  Y. 
593,  it  was  held  that :  "  The  rule,  as  gathered  from  these  authorities,  is 
that  where  one  takes  out  a  poUcy  upon  his  own  life  as  an  honest  and 
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hofuifide  transaction,  and  the  amount  insured  is  made  payatLMia'^rN.^ 
having  no  interest  in  his  life,  or  iirhere  such  a  policy  i^  as^i^ll'^l  i  >  *l 
having  no  interest  in  the  life,  the.  beneficiary  in  the  out*  i-a-v  ;iii«l  Vi-^- 
signee  in  the  other  may  hold  and  enforce  the  policy  if  it  wii'*  \jJi!  y- 1> 
inception,  and  the  policy  was  not  procui-ed  or  the  assigumt-m  iba  1-  :.^  3 
contrivance  to  circumvent  the  la^v  ag:ainst  betting,  ganung.  andTacr 
ing  policies.'' 

On  the  other  hand,  it  has  been  held  that  a  cn»ditor  h^  no  m>T><  1 
the  policy  beyond  tlie  amount  of  his  elaini.     This  was  tht*  Airw  tdri, ;:. 
the  case  of  Cammack  vs.  LeieiSy  15  W^aU.  643.     The  same  mmrX  lU  :> 
case  of  Wamock  vs.  Davies,  104  U.  S.  775,  held  that :  "  If  tbtrr  V  «; 
sound  reason  for  holding  a  policy  invahd  \^hen  taken  out  hy  a  jiarty  ^ii 
has  no  interest  in  the  life  of  tlie  assured,  it  is  difficult  toi^^vbythj 
reason  is  not  as  cogent  and  operative  against  a  i>artA'  tiiking  xh  ^^^ 
ment  of  a  policy  upon  the  l&e  of  a  i>erson  in  which  he  has  n(»  im*':*^ 
The  same  ground  which  invaUdates  the  one  should  uivah(Ute  tlr  uib:. 
80  far  at  least  as  to  restrict  the  right  of  the  assignee  to  the  sums  aotniij 
advanced  by  him." 

In  May  on  insurance,  vol.  L,  p.  199,  the  opinion  is  given  that:  T>i 
the  whole,  it  is  not  improbable  that,  when  the  point  is  distinrtiy  Uicn. 
it  will  be  held  that  when  the  contract,  at  its  inception,  is  leased  up- :i  1 
substantial  interest,  and  in  good  faith  is  entered  into  for  the  pn'tr<r."L 
of  that  interest,  it  is  not  objectionable  as  a  wager  contract,  ami  may  i" 
enforced  though  the  interest  may  have  ceased  at  the  time  of  the  dtVi 
And  this  the  more  probable,  as  while  such  a  iiile  ^-ill  keep  the  d<wtr  *i^' 
against  mere  gambling  and  speculation,  it  'will  tend  to  encourage  wbt  i^ 
now  almost  universally  regarded  as  a  provident  contract.  s«H'uriiisr  y 
only  an  indemnity  in  case  of  loss,  but  the  means  of  j)resently  iniTwu'^iL: 
capital,  and  a  not  disadvantageous  mode  of  investment.'' 

One  of  the  most  extraordinary  cases  in  wliicli  the  questit»n  ••!  a 
beneficiary  entered  occurred  a  few  yeai-s  ago.  Toward  the  end  c»f  Iv 
Benjamin  Hunter  took  out  $10,000  in  one  company  and  lai^^  atioui.*.- 
in  two  others  on  the  life  of  John  Armstrong.  A  few  weeks  later,  vh> 
Armstrong  was  going  home  one  night,  he  was  attacketl  by  some  ont  '2. 
the  streets  of  Camden,  N.  J.,  and  received  several  blows  on  the  hr*! 
from  the  effects  of  which  he  died  two  days  later.  Xo  motive  e<.ni]'l  1- 
assigned  for  the  crime  until  the  existence  of  tliese  i>oUcies  was  found  -ct 
Then  Hunter  was  suspected,  arrested,  and  finally  con^-iotetl  of  muni«-r  :r 
the  first  degree,  for  which  he  was  hanged.  Between  the  tinit-  of  i> 
conviction  and  execution  he  assigned  the  policies  over  to  the  widow  ■ ' 
Armstrong.  She  of  coiu'se  received  them  subject  to  all  the  equiiie>  1- 
tween  the  original  parties.  Suit  was  then  brought  a^iust  the  insun^ 
and  a  verdict  was  given  in  her  favor.  On  appeal  it  was  hehl  (117  r> 
597, 598)  that :  "  The  theory  of  the  defense  is,  that  the  purpose  of  HnnttTi^ 
obtaining  the  insurance  was  to  cheat  and  defraud  the  company.  In  >ci'' 
port  of  that  position,  evidence  that  he  effected  insurance  njion  the  lif- 
of  Armstrong  in  other  companies  at  or  about  the  same  time,  for  a  14- 
fraudulent  pui-pose,  was  admissible.  A  repetition  of  acts  of  the  »*iik 
character  naturally  indicates  the  same  purpose  in  all  of  them ;  and  if. 
when  considered  together,  they  cannot  be  reasonably  explained  without 
ascribing  a  particular  motive  to  the  perpetrator,  such  motive  will  be  <?*»- 
sidered  as  prompting  each  act.    A  creditor  has  an  insonUe  interest  a 


THE  MEDICAL  JUBISPRUDENCE  OF  LIFE  LSSUEANCE.  509 

the  life  of  his  debtor,  and  may  very  properly  procure  an  insurance  upon 
it  for  an  amount  sufficient  to  secure  his  debt ;  but  if  he  takes  out  policies 
in  different  companies  at  or  near  the  same  time,  and  thus  increases  the 
insurance  far  beyond  any  reasonable  security  for  the  debt,  an  inquiry  at 
once  arises  as  to  his  motive,  and  it  may  be  considered  as  governing  nim 
in  each  insurance.  .  .  .  The  evidence  offered  that  Hunter  obtained  the 
insurance  in  other  companies  on  the  life  of  Armstrong  at  or  near  the 
same  time  was,  under  these  authorities,  clearly  admissible.  It  tended  to 
establish  the  theory  of  the  defendant  that  the  insurance  obtained  in  this 
case  was  obtained  by  Hunter  upon  the  premeditate  purpose  to  cheat  and 
defraud  the  company.  Especially  would  it  have  had  that  effect  if  fol- 
lowed by  proof  of  the  manner  of  the  death  of  Armstrong. 

"  But  independently  of  any  proof  of  the  motives  of  Hunter  in  obtain- 
ing the  policy,  and  even  assuming  that  they  were  just  and  proper,  he 
forfeited  all  rights  imder  it  when,  to  secure  its  immediate  payment,  he 
murdered  the  assured.  It  would  be  a  reproach  to  the  jurisprudence  of 
this  country  if  one  could  recover  insurance  money  payable  on  the  death 
of  a  party  whose  life  he  had  feloniously  taken.  As  well  might  he  recover 
insurance  money  upon  a  building  that  he  had  willfully  fired." 

MEDICOLEGAL. 

As  a  preliminary  to  the  discussion  of  the  relations  of  legal  medicine 
to  life  insurance,  it  seems  advisable  to  teU  in  a  few  words  the  plan  which 
has  been  adopted  in  the  subsequent  pages.  In  this  way  the  relations  of 
the  individufid  parts  to  the  whole  subject,  and  also  their  comparative  im- 
portance, can  be  shown.  And  a  certain  coherency  between  the  different 
topics  wUl  be  established. 

The  opening  section  is  devoted  to  a  very  brief  review  of  the  duties  of 
the  medical  examiner,  and  a  short  statement  of  the  value  of  medical 
selection.  In  the  section  following  this  are  discussed  the  questions  as  to 
what  constitutes  medical  attendance  and  medical  attendant.  Next  is 
taken  up  the  definition  of  "  sound  health."  And  immediately  after  this 
comes  the  correlated  idea  as  to  what  constitutes  "  fi'eedom  from  disease." 
This  topic  is  first  discussed  in  its  general  aspects,  and  then  following  this 
discussion  are  a  number  of  diseases,  each  of  which  has  been  the  subject 
of  judicial  comment.  These  are  treated  individually.  Next  is  taken  up 
a  very  important  subject,  namely,  the  habits  of  the  insured  in  regard  to 
alcohol,  opium,  and  other  narcotics.  This  is  treated  at  considerable 
length,  both  on  the  legal  and  the  medical  sides.  It  has  seemed  advisable 
to  insert  it  here,  immediately  after  the  discussion  of  health  and  disease, 
on  account  of  its  marked  influence  on  both  these  conditions.  The  next 
topic  taken  up  is  that  of  the  family  record  and  its  manifestations  of 
heredity. 

The  remaining  topics  have  less  cognate  relation  to  the  main  subject. 
But  medical  questions  enter  more  or  less  into  their  discussion,  and  med- 
ical selection  is  somewhat  affected  by  the  statements  in  the  applications 
regarding  them.  So  they  do  not  come  amiss  in  this  relation.  The  first  of 
these  topics  has  reference  to  the  occupation,  and  then  comes  the  subject 
of  the  residence,  and  that  of  the  age  immedEiately  follows.  The  amount 
of  other  insurance  that  an  applicant  has  frequently  affects  the  acceptance 
of  the  risk,  and  of  still  more  importance  is  the  question  referring  to  pre- 
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vious  rejections.  These  are  both  clLscussed  shortly.  Last,  ^a:  • ; 
means  least,  is  the  verj-  important  tojnc  of  suicide  in  it<  rt*l;iTi<  l-  :■ 
insiiranee.  This  is  discussed  fully  and  at  length.  These*  ha\>  ?rrr.- 
be  the  only  subjects  which  can  be  proi>erly  iuclu<led  undt-rtl.*- n-. 
have  chosen. 

The  Examiner. — Since  we  hoj)e  that  many  medical  cxaniiL'> :  : 
insurance  companies  will  honor  this  article  by  ivading  it.  it  has  -• 
right  t^)  us  to  preface  it  by  a  few  wortls  coiiceminf:  their  diiti.--  ;.•. 
value  of  medic^il  selection  in  eliminating  unfit  risks.  "It  Ls;iT.> 
remark  tluit  the  whole  fabric  of  life  insurance  deiK*nds  \\\nm  rl;-  ::i 
the  k*arning,  and  the  skill  of  medical  men.  When  a  minjiiiiiy  ^  t-r 
a  lawyer  may  cart^fully  draw  its  chui'tcr  and  its  by-laws,  aiii  f"*:. 
the  contracts  upon  which  it  is  wilhug"  t<>  tenter:  th»'  actuan  il.;. 
ratelv  estimate  the  risks  to  be  encountered,  the  nite  <»f  ijitrn'>'  :•• 
pected,  and  the  loading  neeessaiy  to  cover  expenses:  the  ixi^iri*- 
organize  "with  skill  and  economy  the  'vvorkin*^  force  ami  th«*  aL-'! 
the  ftehl;  but  unless  the  medical  examiner  diK^s  his  <luty  in  Kiiri:; 
undesirable  risks  and  accepting  only  those  who  may  reas*tu:il'l;.  ■ 
pected  to  live  out  the  theoretical  expectation  of  lifr,  the  coniixjuy  . 
destined  to  loss  and  iniin.  He  st^inds  as  a  sentinel  at  the  gate  t^)  yr 
the  ingress  of  those  who  would  only  destroy  the  strueturc,  au<l  i;> 
vigilance  and  care  depend  its  continued  existence.  Any  lap>«  :r  i 
strict  performance  of  duty,  any  concealment  of  facts  whirh  tlie  ••«.:{ 
shouhl  know  in  order  to  estimate  properly  tlie  risk  to  U-  jis>uiii'-; 
any  approval  of  doubtful  lives  fi'om  motives  of  personal  fri»ii«i-.. 
unwillingness  to  incur  local  enmities,  is  to  admit  a  tniitor  m  ii:;; 
breach  in  the  gi'owing  edifice  which  mav  easilv  result  in  its  ti»t;.!<i 
fall."  [The  Chronirh\  1893,  p.  326.)  And  it  <*an  be  said  that  tli-  r  - 
exainint?r  seldom  fails  in  the  high  trust  i-ejwsed  in  his  inr<'srrity  my. 
itv.  Hi}  becomes  the  confidential  ad\nser  of  the  coini»an\.  an-l  - 
toward  it  the  utmost  good  faith  in  nearly  all  cases. 

Oftentimes  he  wicnfices  lifelong  friend.ships  to  do  the  ahnt'sr  tli:  *: 
ta.^k  of  rejecting  an  unsuitable  applicant.  It  is  seldom  an  jijii: 
so  unsound  as  to  die  within  a  short  time  after  i-ejecti<»n,  for  in  ti.a: 
he  is  usually  so  palpably  sick  that  he  dot*s  not  dare  to  ap]>ly  r<r:: 
ance.  Hence  the  examiner  gets  the  approval  of  no  one  for  r^jn-ri: : 
case,  for  it  is  buried  at  the  home  office  along:  ^ith  tbou.sjind>  ni  i^ 
and  tin*  applicant  and  agent  usually  have  opportunity,  for  a  vtar « "^ 
to  r(»vil(»  and  ui)braid  the  examiner.  An<l  when  the  r«*j«i'ted  •Miii 
finally  dies  within  a  time  far  short  of  his  ex|H*ctatioii.  the  nu'dii*;il » 
iner  ran*ly  g(*ts  his  credit  for  it  from  the  ofHcers  of  the  eonipar.} 
thev  s(*l(i(>m  hear  of  it.  This  is  his  own  fault,  and  he  should  t  iid»^;iv 
coiTect  it.  For  the  sake  of  his  own  reputation  lie  should  n-jM-rt 
deaths  of  all  his  rej«'ctod  cases  to  the  home  office.  Fui-t  hern  ion*,  it  w 
j)rove  of  great  s<*ientific  value  to  the  company.  But  the  examin»T  ] 
a])ly  tliinks  that  tlu*  damage  aln^ady  done  in  his  immediate  cin*lf  m 
ho  riM'fificd,  and  he  does  not  cai*e  to  take  the  extra  tn>uble  to  imv.v 
company. 

It  is  said,  sometimes  in  jest  but  occasiomUly  in  earnest,  that  a  I  i 
sura  nee  eompany  would  be  better  oflf  if  the  medical  examination 
abolish(»d  and  a))plicants  taken  without  examination  ;  that  the  rnln 
in  expense  would  moi*e  than  counterbalance  the  increased  loss  fn»D 
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higher  raortality.  Those  who  advance  this  view  seem  to  do  so  on  the 
supposition  that  the  effect  of  abolishing  medical  selection  would  be  to 
bring  the  death-rate  up  to  the  average  at  large  of  the  population,  and 
they  seem  to  think  that  it  could  go  no  higher ;  but  there  is  eveiy  reason 
to  believe  that  it  would.  Would  not  **  the  halt,  the  maimed,  and  the 
blind "  come  swarming  to  the  doors  of  any  insurance  company  which 
did  away  with  medical  examinations  ?  Would  not  those  over  whom  the 
family  physician  had  shaken  his  head  come  rusliing  up  to  join  the  throng 
before  it  was  too  late  ?  And  equally  would  not  those  who  knew  they 
were  in  good  health  keep  away  from  such  an  institution,  as  one  avoids  a 
pest-house  !  The  net  result  of  two  such  forces  would  be  that  in  a  short 
time  the  company  would  be  composed,  not  of  average  risks,  but  of  in- 
valids, of  those  who  had  been  rejected  by  other  companies,  of  those  only 
who  knew  they  were  unsound.  How  long  could  any  company  stand 
such  a  strain  f 

The  great  value  of  medical  selection  is  well  shown  in  tlie  following 
tables.  (Assurance  Magazin€j  vol.  xxiii.,  page  285.)  The  actual  rates  of 
mortality  in  them  were  taken  from  the  experience  of  ten  assurance  com- 
panies in  Scotland.  The  computed  rates  of  mortality  were  based  upon 
the  deaths  registered  in  Scotland  during  the  ten  years,  1855-64.  For 
the  benefit  of  those  to  whom  the  actuarial  science  is  a  terra  inco^UtUy 
we  will  say  that  the  eases  are  grouped  according  to  the  number  of  years 
they  have  been  insured,  and .  not  according  to  their  age.  The  year  0 
refers  to  the  first  six  months  of  insurance. 

The  importance  of  selection  for  the  first  two  or  three  years  is  well 
shown  in  the  following  table  of  deaths  from  all  causes : 


Years 

of 

Actual  Bates 

Computed  Bates 

Actual  Dea 

Assurance. 

of  Mortality, 

of  Mortality, 

100  Compt 

0 

.004592 

.012809 

35.85 

1 

.007622 

.013166 

57.90 

2 

.009894 

.013705 

72.19 

3 

.011498 

.014206 

80.94 

4 

.013161 

.014759 

89.17 

5 

.013079 

.015290 

85.54 

6 

.014254 

.015929 

89.49 

7 

.014893 

.016613 

89.65 

8 

.015342 

.017301 

88.68 

9 

.016296 

.018010 

90.49 

It  has  also  been  said  that  those  who  can  afford  to  pay  for  insurance 
are  naturally  a  better  class  of  risks  than  the  average  population,  and 
hence  tlie  diminished  mortality,  after  two  or  three  years  of  insurance,  is 
due  to  natural,  and  not  medical,  selection.     Fortunately,  Dovey  has  pre- 

-  -  pared  other  tables  whicli  enable  us  to  refute  this.  Some  diseases  will 
-'  show  very  slightly  the  effects  of  selection,  wliile  there  are  others  in  which 
--'  its  theoretical  value  cannot  be  questioned.     In  the  first  group  naturally 

-  ^  belong  the  zymotic  diseases.  Tliere  is  nothing  in  a  medical  examination 
-»  if^hich  would  show  any  capacity  for  restraining  the  development  of  such 

■  diseases  and  preventing  a  fatal  termination.    We  are  not,  therefore, 

surprised  to  find  in  tlie  table  devoted  to  tliis  class  that  the  actual  mor- 

-=i  tality  surpasses  the  compute  mortahty  in  the  first  year,  and  remains 

^  ahead  of  it  for  the  remaining  eight  years.     Dovey  makes  the  suggestion 

— '  that  this  is  probably  due  to  the  fact  that  a  larger  proportion  of  the  in- 
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siired  come  from  towns  than  from  the  coiintry,  and  cities  are  w/jtr 
to  be  more  troubled  with  this  class  of  diseases.  A  similar  n^ui ,-  t.  ■, 
noticed  in  the  table  devoted  to  the  diseases  of  the  dig^tive  <'n:iL>  ' 
applicants  wish  to  minimize  their  symptoms,  an  exumiuer  will  :i„v.ril 
reject  only  those  cAses  in  which  a  disease  of  this  elastii  is  so  far  ai.4:  •♦ 
that  it  affects  the  applicant's  general  health  and  gives rii^eti-'-j-'. 
manifestations.  For  tiiis  reason  we  find  that  the  actual  mortality  it  -si^ 
dying  of  some  disease  of  tlie  stomach  is  below  the  computed  f^-r-ii'^  a: 
a  half  years  only ;  and  after  that  it  i>ractieally  equals  or  surjiax'^  r 

Let  us  turn  now  to  the  other  group  of  diseases,  in  wLirh  ^*-  t-  . 
naturally  expect  to  find  much  value  from  the  medical  sele<*rioiL  .Vn."i 
these  diseases  the  most  marked  results  would  be  seen  in  i-aniL**  i 
tuberculous  lesions.  In  both  the  examination  is  usuaih*  ib't^zi 
heredity  plays  an  important  part  which  is  given  due  weight,  aao  * 
previous  history  of  rheumatism,  hemoptysis,  etc.,  helps  materially  i- 
duding  unde43irable  risks.  In  other  Avords,  we  would  reasonably  rijf 
to  find  the  full  value  of  medical  selection  manifested,  and  wt  ar : 
disappointed.    The  accompanying  tables  speak  so  well  for  thccirf 
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TUBERCULAR   DIRFASE8. 

Years 

of 

Actual  Sates 

Computed  Bates 

Actual  De^tk*  a 

Assurance, 

of  Mortality, 

of  Mort4ility. 

100  Compuit*i 

0 

.000374 

. 003750 

9.97 

1 

.000981 

. 003672 

26.72 

2 

.001915 

.003668 

52.21 

3 

.002109 

.003619 

58.27 

4 

.002031 

.003569 

56.91 

5 

.001968 

.003518 

55.94 

6 

.002351 

.00.3460 

67.79 

7 

.002154 

.003408 

63.20 

8 

.001956 

.003356 

58.28 

9 

.002010 

.003306 

60.93 

HKART  DISEASE. 

Years 

of 

Actual  Ratts 

Computed  Rates 

Actual  Death  f<> 

Assurance. 

of  Mortality, 

of  Mortality. 

100  Computed. 

0 

.000198 

.000917 

21.59 

1 

.000436 

.000980 

44.49 

2 

.000657 

.001049 

62.63 

3 

.000764 

.001121 

68.16 

4 

.000990 

.001197 

82.72 

5 

.000738 

.001272 

58.02 

6 

.001228 

.001358 

89.83 

7 

.001100 

.001440 

76.38 

8 

.001422 

.001525 

93.24 

9 

.001274 

.001612 

79.03 

These  observations  of  Dovey  are  reinforced  by  the  following  eitr 
from  an  essay,  "  On  the  Effects  of  Selection,"  by  Mr.  Emory  McClinu< 
''  Concerning  medical  selection  in  general,  all  known  statistics  go  to  A 
that  it  exerts  a  most  important  influence  in  favor  of  the  office  dorinfri 
first  years  of  insurance.  That  part  of  its  influence  which  ia  eoD^pkiif 
in  varying  the  earUer  percentages  is  due  to  the  rejection  of  disen 
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\'es.  It  must  not  be  forgotten  that  another,  and  perhaps  equally  im- 
ortant,  function  of  medical  selection  is  to  repel  members  of  short-lived 
limilies,  who  are  themselves  in  fair  health.  The  beneficial  effect  of  such 
ction  continues  for  many  yeai's.  Those  who  say  hastily  that  medical 
ele(*tion  does  no  good  after  five  years  of  insurance,  and  that  therefore 
ny  one  may  be  taken  without  examination,  provided  the  office  assumes 
lO  risk  until  after  five  years  have  expii*ed,  take  upon  themselves  a  most 
erious  resj)onsibility." 

The  duties  of  a  medical  examiner  are  to  a  considerable  extent  clerical, 
le  must  record  the  answers  of  the  applicant  with  care  and  fidelity.  The 
mission  to  answer  any  question  always  costs  much  time  and  trouble, 
^o  matter  how  unimportant  he  thinks  any  question  is,  he  must  see  tliat  its 
■nswer  is  put  down.  K  the  applicant  gives  the  history  of  any  disease  or 
ajur}%  iUl  the  essentials  must  be  carefully  inquired  into  and  recorded.  If 
,n  ai)plicant  makes  any  statements  to  the  medical  examiner  and  he  adWses 
jid  directs  the  applicant  to  modify  them,  in  so  advising  he  may  act  as  the 
,gent  of  the  company,  and  the  latter  is  then  estopped  from  subsequently 
etting  up  the  falsity  of  the  statements,  thus  modified,  as  a  breach  of  war- 
anty.  (Flynn  vs.  Life  Assurance  8oc,,  78  N.Y.  568.)  This,  of  course,  sup- 
)oses  that  there  is  no  collusion  between  tlie  applicant  and  the  examiner. 

The  examiner  should  allow  himself  but  little  latitude  in  judging  what 
s  important  or  imimportant.  This  particular  case  may  be  the  subject 
>f  a  future  trial,  and  every  detail  then  necessar3\  The  applicant  may 
lave  made  statements  to  other  companies  which  conflict  with  what  he  is 
low  telling.  He  may  say  now  that  his  rheumatism  was  muscular,  while 
)efore  he  said  it  was  articular.  But  his  cross-examination  must  be  con- 
lucted  with  tact  and  adroitness,  so  carefully  and  quietly  that  it  is  re- 
^rded  by  the  applicant  as  a  conversation  only.  For  he  is  now  on  a 
otally  different  footing  from  that  on  which  he  is  when  he  seeks  the  phy- 
iiciau\s  professional  aid.  Now  he  will  mitigate  any  sickness  and  speak 
>f  its  consequences  lightly.  An  attack  of  petit  mal  will  become  a  little 
ertigo ;  lie  forgi^ts  that  he  has  to  get  up  two  or  three  times  to  pass  his 
vater.  It  is  the  examiner's  business  to  get  the  true  facts.  In  order  to 
lo  tliis  it  is  of  great  importance  to  insist  upon  the  rule  that  no  third 
)erson  ])e  present  at  the  interview.  People  will  often  make  confession  of 
;ome  detrimental  circumstance  to  the  doctor  alone,  when  nothing  would 
nduce  tliem  t^)  utter  a  word  on  the  subject  to  any  one  else. 

A  few  words  must  be  said  about  proofs  of  loss  and  certificates  of 
leatli.  It  would  seem  reasonable  to  assume  that  the  plaintiff  in  a  suit 
i})on  a  policy  to  recover  from  the  company  would  be  bound  to  some  ex- 
eunt by  tlie  statements  made  in  the  i)roofs  of  death.  Such  was  the  view 
ak(»n  in  the  case  of  Life  Insurance  Co.  vs.  Newton,  22  Wall.  32.  "  They 
vere  intended  for  the  action  of  the  company,  and  upon  their  truth  the 
•ompany  had  a  right  to  rely.  Unless  corrected  for  mistake,  the  insured 
vas  bound  by  them.  Good  faith  and  fair  dealing  required  that  she 
jhould  be  held  to  representations  deliberately  made,  until  it  was  shown 
hat  they  were  made  under  a  misapprehension  of  the  facts,  or  in  igno- 
•ance  of  material  matters  subsequently  ascertained." 

In  the  case  of  Keels  vs.  Reserve  Fund  Association,  29  Fed.  Rep.  198, 
,his  misinformation  was  pleaded,  and  in  consequence  the  beneficiary  was 
illowed  to  prove  that  the  death  liad  occurred  from  accident,  although  the 
>roof  s  of  death  made  it  to  be  the  result  of  suicide. 
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•^^  jury  was  true  or  well  touuaecl,  ana  we  ileiiy  the  t'aot  nlJ 

found  l)y  suoh  jiuy,  and  we  deny  the  ti-iith fulness  of  tl 

on  whieh  said  verdiet  is  said  to  l>e  based."      The  eouit 

.*      ^'1  diet  of  the  eoroner's  juiy  was  of  vahie  in  <liiiwing  atte 

l'\   >^"  mode  of  death,  Imt  tliat  it  was  in  no  sense  bintliii^  ajM 

faet,  it  did  not  even  throw  the  burden  of  j)ro<.)f  njxjn 
^'  ..  was  necessary  for  the  company  to  prove  that  the  iusur 

Similarly  the  company  is  not  bound  by  pii>ofs  of 
ceives,  even  thougli  it  does  not  question  them  at  tlie  t 
case  of  Crotfff  vs.  Life  Insurance  Co.,  144  U.  S.  6^21,  it  ^ 
the  fact  that  tlie  proofs  were  received  by  the  msuraiHM> 
question  an  admission  on  its  part  of  the  truth  of  lUl  1 
'  ^   r  tluTcin.     The  piirj)ose  of  proofs  of  death  in  life  insnni 

.    '  loss  in  fire  insurance  cases  is  to  put  the  coni|>any  in 

,  facts  concerning  the  death  or  loss,  as  elaimeil  by  the 

sured,  upon  which  it  is  to  base  its  determination  as  to 
ing  i)a\Tnent ;  and  when  it  receives  such  pix>of  without 
admission  on  its  part  that  tliey  are  in  form  Bufficient.  In 
facts  stated  thert^in  ore  tnie.  The  policy  in  this  case  ea 
death ;  and  the  company  by  its  answer  admitt^l  that  sfi 
had  b(»en  furnished.  The  fact  that  in  the  blank  it  h; 
V  ■  S(»nt  to  be  filled  out  it  asked  many  questions  which  w 

the  claimant,  and  the  proofs  thus  made  were  reeeivc^l  w 
did  not  prevent  the  company  from  challenpring  in  court 
fact  stated  therein,  essential  to  the  plauitiffs  right  of  r 
not  amount  to  an  admission  on  its  part  respecting  such 
Medical  Attendance. — Tliere  are  two  questions  of 
portance  in  life  insurance,  wliich  must  be  treated  togetli 
their  close  relationship  to  each  other.     These  are:  Wli 
family  i)hysician  T  and,  Wliat  is  included  in  the  term  med 
The  decisions  have  varied  much,  and  frequently  on  smidl 
so  that  it  will  l)e  necessary  to  study  each  case  separately 
In  the  case  of  Price  vs.  Life  Insurance  Co.,  1 7  ^f  inn.  41 
of  family  j)hysician  was  discussed  at  length.     The  twen 
•     ;  ;  in  the  api)lication  was,  "  Name  and  residence  of  the  fani 

the  party,  or  of  one  whom  the  party  has  usually"  em 
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he  should  invariably  attend  and  be  consulted  by  the  members  of  a  family 
in  the  capacity  of  a  physician,  and  betjause  we  do  not  deem  it  necessary 
that  he  should  attend  and  be  consulted  as  such  physician  by  each  and 
all  members  of  a  family.  For  instaucte,  the  testimony  in  this  case  shows 
that  at  the  time  when  the  application  for  insui'ance  was  made  the  family 
of  Richard  Price  consisted  of  himself,  his  wife,  and  three  or  four  chil- 
di*en.  We  think  that  a  person  who  usually  attended  and  was  consulted 
by  the  wife  and  cliildren  of  Ri(*hard  Price  as  a  physician  would  be  the 
family  physician  of  Richard  Pi'ice  in  the  meaning  of  the  above,  twenty- 
fifth  interrogator}',  although  he  did  not  usually  attend  on  and  was  not 
usually  consulted  as  a  physician  by  Richard  Price  himself." 

McMillen,  J.,  did  not  agi*ee  with  this  pai-t  of  the  opinion,  and  said, 
with  a  great  deal  of  proprietv,  that  a  man  might  have  one  physician  for 
his  family  and  another  for  Iiimself ;  and  that,  according  to  the  opinion 
above  given,  he  would  be  obliged  to  withhold  the  name  of  his  personal 
physician.  This  would  cert4unly  be  contrary  to  the  intent  of  the  ques- 
tion. In  concluding  he  says  (p.  497) :  **  I  think  the  phrase,  as  used  in 
this  instance,  means  the  physician  wlio  usually  attends  and  is  consulted 
by  all  or  most  of  the  members  of  the  family  of  the  person  whose  life  is 
assured,  and  that  the  person  thus  at»sured,  if  he  has  medical  attendance, 
must  be  one  of  the  members  attended  by  such  physician.**  This  defini- 
tion seems  a  more  reasonable  one  than  that  wliich  prevailed. 

In  the  case  of  Cushman  vs.  Life  Insurance  Co.,  70  N.  Y.  72,  the  insured 
stated  in  his  application  that  Dr.  P.  was  his  "  usual  medical  attendant,** 
but  in  the  proofs  of  death  Dr.  O.  stated  that  he  had  been  "  attendant  phy- 
sician '*  upon  Cushman  for  the  preceding  five  years,  covering  the  period 
of  the  former  dcH'laration.  It  was  held  that  this  did  not  falsify  the  state- 
ment in  the  application,  for  **  a  party  may  have  several  ^  attending  physi- 
cians *  and  one  *  usual  medical  attendant.*  **  Furthermore,  Cushman  was 
not  responsible  for  the  statements  made  by  Dr.  O. 

If  the  (company  accepts  any  ambiguous  or  incomplete  answer  concern- 
ing medical  attendance,  and  on  the  strength  of  it  issues  a  policy,  it  must 
abide  the  consequences.  It  cannot  then  plead  that  this  ambiguity  or 
incompleteness  estops  the  insured  from  recovering.  Thus  in  the  case  of 
Hujgins  vs.  Life  Insurance  Co.,  74  N.  Y.  6,  the  question  in  the  application 
was,  "  Name  and  residence  of  the  family  physician  of  the  party,  or  of  one 
whom  the  i)ariy  has  usually  employed  or  consulted?*'  The  answer  was, 
*'  Refer  to  Dr.  A.  T.  Milk,  tomnig,  N.  Y.**  It  was  proven  that  the  in- 
sured had  occasionally  consulted  another  physician,  but  for  no  serious 
ailment,  and  to  no  greater  ext^^nt  than  he  hjul  Dr.  Mills.  It  was  held 
that  the  answer  above  given  did  not  affirm  a  fact,  and  so  did  not  consti- 
tute a  waiTanty.  It  was  further  held  that  the  answer  was  indefinite  and 
not  responsive ;  that  the  company,  having  issued  a  policy  on  the  strength 
of  it,  showed  that  they  were  satisfied  with  it.  Tliia  is  a  fair  view,  and 
one  that  will  commend  itself  to  every  lover  of  accuracy.  The  defense 
"wjis  a  pure  (|uibble,  and  had  very  properly  no  standing  in  court  on  this 
point. 

As  regards  what  is  comprised  under  the  term  medical  attendance, 
the  <liM»isions  are  varying  and  conflicting.  It  wcmld  seem  as  if  the  term 
ought  to  include  all  UKHlical  ad\ice  sought  for  by  a  person  from  a  physi- 
cian, whether  that  adWce  consisted  in  the  administi'ation  or  prescribing 
of  mcdiinnes,  the  use  of  instruments  or  other  applications,  or  simply  the 


for  albumen  to  disappear  when  the  iiiclividtinl  is  pii 
sucli  as  milk,  with  tlie  addition  of  some  simple  i 
eiuiiiot  be  properly  t-alled  a  drug.  On  tliis  point  i 
a  number  of  deeisions.  lu  the  ease  of  Cohb  v«.  R 
Ma^s.  17G,  the  question  in  tJie  applieiitioii  was,  "  Ilav 
siilted  a  physician,  beeu  ni-escnbed  for,  or  professit 
the  past  ten  years T"  The  answer  was,  "No."  Thi 
laratiuD  and  pr(>i)Osal  was  such  tliat  the  court  held  tl 
ot  the  insured  wei-e  representations,  maJe  niateriiy  1 
that  thoy  were  "full,  complete,  and  aociu-ate."  Thi 
court  tlien  held  with  reference  to  the  question  aboi 
"  The  plaintiff  fiuiher  contended  that  the  question  i 
plication  should  be  construed  as  referring'  to  a  si>e«; 
if  the  insured  had  consulted  or  been  prescribed  for 
pain  tliat  did  not  amount  to  a  disease,  liis  answer  tt 
not  prevent  the  plaintiff  from  recovering.  The  pres 
to  instruct  the  jury  in  accordance  with  this  conteu 
them  that  if  the  insui'ed,  being  as  he  supposed  in  n 
went  to  one  for  the  purpose  of  consulHug  Iiiin  as  t- 
ter  with  hini,  and  had  an  interview,  answering  sii 
physician  deemed  pertinent-,  receiving  aid,  advice,  or  i 
that  the  insured  consulted  a  physician  within  the  m 
rogatory ;  and  further,  that  if  tJiey  found  that  he  v 
for  the  purpose  of  procuring  aid  and  assistance  fn 
such,  and  the  physician  prescribed  a  remedy,  or  trea 
ally,  either  by  giving  him  a  prescription  or  by  odmini 
injections  of  morphine  (of  which  there  was  i^me  o\i< 
pi-ofessionally  ti-eated  within  the  meaning  of  tlie  int 
fessionally  prescribed  for.  This  ruling  seems  to  us 
if  the  insiired  had  only  \Tsitcd  a  physiciuu  from 
temiKirary  disturbances  proceeding  from  aceideut^il  ch 
had  a  right  to  know  this,  in  order  tliat  it  might  make 
tigatioM  as  it  deemed  necessarj-.  By  answering  the  q»i 
tive,  the  applicant  induced  the  defendant  to  i*efrain  ft 
A  veiy  similar  conclusion  was  n-achcd  in  the  cii& 
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representatiou  did  not  aver  a  condition  of  health,  or  that  it  was  requisite 
or  proper  to  consult  a  physician.  It  averred  that  he  had  not  consulted 
a  physician  or  been  prescribed  for  by  a  physician.  The  fact  found  con- 
tradicted this  avennent,  whether  the  consultation  and  prescription  related 
to  a  real  disease  or  an  apprehension  of  disease.  Indeed,  so  material  does 
such  a  representation  seem  to  be  to  the  contract  proposed  by  the  applica- 
tion, that,  in  my  judgment,  if  made  falsely  and  knomngly  it  would  avoid 
the  contract.  But  the  materiality  of  the  representation  in  this  case  is 
not  in  question,  for,  as  we  have  -seen,  its  truth  is  warranted.  Its  falsity 
appears  from  the  fact  found.'' 

Another  point  seems  correctly  \aewed  in  the  case  of  Cnshnmn  vs.  Life 
Insurance  Co.y  70  N.  Y.  72 :  "  To  constitute  a  medical  attendance,  it  is  not 
requisite  that  a  physician  should  attend  a  patient  at  his  home ;  an  attend- 
ance at  his  own  office  is  sufficient." 

On  the  other  hand,  we  have  some  decisions  of  an  entirely  different 
tenor,  so  liberal  in  their  scope  as  to  make  one  aghast  at  the  elasticity  of 
a  language  which  will  permit  such  strains.  In  the  case  of  Broini  vs.  Life 
Insurance  Co.,  65  Mich.  306,  the  policy  was  issued  in  1883.  In  the  appli- 
cation was  the  question,  "  Name  of  the  physician  who  last  attended  life 
proposed,  and  when  T "  The  answer  was,  **  Dr.  H.,  nine  or  ten  years  ago.'' 
At  the  trial  Dr.  G.  testified  that  he  had  seen  her  professionally  at  her  house 
five  times  in  two  months  in  1880 ;  Dr.  S.  had  attended  her  professionally 
several  times  in  one  month  in  1881 ;  and  Dr.  V.  N.  had  seen  her  fourteen 
times  at  his  office  in  the  time  between  October,  1882,  and  May,  1883. 
Against  all  this  testimony  the  court  held  as  follows :  "  Ajs  these  questions 
and  answers  ought  to  be  construed  liberally  in  favor  of  the  assured,  I  am 
of  the  opinion  that  the  mere  calling  into  a  doctor's  office  for  some  medicine 
to  relieve  a  temporary  indisposition,  not  serious  in  its  nature,  could  not 
be  considered  an  attendance  by  a  physician  within  the  meaning  of  this 
question,  nor  would  the  calling  at  the  home  for  the  same  purpose  be  so 
regarded.  The  jury  should  have  been  instructed  that  the  attendance  of 
the  physician  must  have  been  an  attendance  upon  the  assured  for  some 
disease  or  ailment  of  importance,  and  not  for  an  indisposition  of  a  day 
or  so,  trivial  in  its  nature,  and  such  as  all  persons  are  liable  to  who  are 
yet  considered  to  l)e  in  sound  health  generally." 

In  the  case  of  Life  Insurance  Co,  vs.  Schultz,  73  111.  586,  the  insured 
gave  a  negative  answer  to  the  question,  "  Has  the  party  employed  or  con- 
sulted, individually^  any  physician  T  Please  answer  this  yes  or  no.  When 
yes,  please  give  name  or  names  and  residence." 

This  would  seem  to  be  about  as  direct  and  unequivocal  a  question  as 
could  be  ])ut.  It  was  entirely  free  from  the  uncertainty  inliering  in  the 
terms  family  physician  or  usual  medical  attendant.  It  would  seem  to 
refer  distinctly  to  the  employment  of  any  physician  for  any  cause  by 
tlie  insured  within  a  time  lunited  only  by  his  capacity  for  remembering. 
It  was  proven  that  the  insured,  about  one  year  prior  to  his  examination, 
had  a  large  axillaiy  abscess,  which  confined  him  to  his  bed  for  about  a 
week,  and  that  he  was  attended  several  times  by  a  physician  for  this 
(condition.  Under  these  circumstances  it  would  seem  to  any  reasonable 
mind  that  the  answer  to  the  above  question  was  a  direct  falsification. 
Of  course  the  jurj'  gave  the  usual  verdict,  and  on  appeal  it  was  held: 
"  By  the  particular  form  of  the  question,  the  mind  is  naturally  directed 
to  a  time  recent,  and  well  might  be  to  the  subject-matter  in  connection 
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with  which  the  question  is  asked,  namely,  the  appli<^tiou  for  a  hi*  u,..- 
ance,  aiid  fitness  as  a  subject  of  insurance,  and  the  question  w  111^: 
rally  might  be  understood  as  an  inquiry*  whether  the  party  ha*]  -ni-i'..  i 
or  consulted  a  physician  with  refei-ence  to  ha\'ing  his  life  ins-it^  Tt- 
aimliarj'  '  have,'  a«  here  used,  serves  to  denote  a  t^nse,  gnmiiiur.Ti.- 
which  expresses  an  action  pa«t,  and  often  that  which  is  jn-t  \b^^\ 
completed.     To  allow  the  interrog»t orA%  as  j>nt,  to  have  Mt^u*  - 
any  accomplished  event  wholly  disconnected  Avith  the  appli*  atii.i.  l  ! 
which  may  have  taken  place  in  any  previons  peri<Kl  tif  timttl'-nfu 
completed,  would  be  to  say  that  it  covered  tlie  whole  pieri^Ml  of  tL- 1> 
plicant's  life.     To  give  any  such  effect  to  the  intem»gatory  wdil-^- 
make  it  extremely  misleading  to  the  applicant.     We  are  of  tL- ums-i 
the  question  was  not  sufficiently  definite  tmd  sjMfcifie  as  repimsriiL-.t 
waiTant  the  finding  of  a  breach  of  waiTanty  upon  this  jMiinT,  fra  i- 
fact  of  the  insured  having  employed  a  physician  six  iihiuth:*'jraT%- 
and  a  half  before,  in  the  way  as  testified."     Tliis  <'ase  is  j»ard*uLn; 
flagrant,  as  there  was  considerable  medical   testimony  to  >hi»w  tba:  i- 
applicant  died  of  pyaemia,  which  certainly  migrht  have  had  <4.»iTie  ••^•rji- 
tion  with  this  abscess.     This  woidd  seeiu  to  belong  to  that  raiv  rkv^'! 
cases  in  which  judicial  lil>ei'ty  ha«  l>ecoine  license. 

In  the  ca*e  of  DiUehar  vs.  Life  Insurance  <'o.,  69  X.  Y.  2'A  u  nili: 
was  made  which  was  directly  opposed  to  the  doctrines  we  haw  statriii 
the  section  on  partial  and  incomplete  answers.  In  the  apjilirari'ii^ 
following  questions  and  answers  ai*e  given  : 

"(^.  Ha«  the  pai-ty  had,  during  the  i>ast  ten  years,  any  sirkiif^  • 
disea^ic  ?  If  so,  state  particular,  and  the  name  of  the  ])hysioiau  Mr  ph- 
sicians  who  prescribed  or  who  were  consulted. 

"A.  Nine  years  ago  had  an  attack  of  typhoid  fever. 

"C^.  Have  you  employed  or  consulted  any  physician  for  youryrif  -r 
your  family  ?     If  so,  give  name  or  names  and  residence. 

"A.  Dr.  Paine,  Putnam,  Coun.,  nine  years  agro  ;  he  is  now  iKml." 

It  was  proven  that  one  year  prior  to  examination  the  aj^j»lioaiit  '^^ 
had  an  hemoptysis  for  which  he  wa'^  attended  by  a  j)liysician  :  anJ  i:- 
other  pliysician  testified  that  he  treated  insni-ed  aiud  his'  wift-  inik  u  i-^^ 
weeks  before  the  application  for  iusunmce.  In  spite  of  thi>  rliv  C"':" 
of  Appeals  stated  that:  ''It  was  not  said  that  he  had  no  otber  pl.}^i«i:.:- 
and  if  a  fuller  and  more  precise  answer  wjis  desired  the  defenilaiit  >li"iil-i 
have  exacted  it.  It  was  f uU  and  com])lete  so  far  as  it  went.  If  a  <|iK>ti"L  * 
not  uuswered  there  is  no  warranty  that  there  is  notliing  to  an>>vfr.  Aio 
so  in  the  case  of  a  partial  answer,  the  waniinty  cannot  be  extendt^l  l«v.  1  i 
the  answer.  Fraud  may  l>e  predicated  upon  the  siipj>ivssi(»n  of  \r\i''^.. 
but  ])reach  of  warranty  must  be  based  upon  the  affinnatiou  of  soui'thiiij 
not  true.  Here  there  was  no  warranty  that  the  answer  stated  the  nuv:--^ 
of  all  tli(^  ])hysieians  whom  he  had  employed  or  consulted  at  any  tiniK  I' 
is  true  that  in  the  agreement  annexed  to  the  application  it  is  sn'ul  timt  rht 
answ(M's  are  warranted  to  be  full.  But  what  was  intended  bv  t\w>e  AVi.nk 
and  what  had  the  a,^sure<l  a  right  to  suppose  was  intended  by  th«!ii! 
Was  it  intended  that  the  insured  should  h>se  the  benefit  of  his  jH>li'*v. 
after  ])ai-ting  ^rith  his  money,  if  he  oniitted  innocently  or  inadv«rt»Mitiy 
to  give  the  name  of  every  physician  who  at  any  time  had  l>een  emjiloV'^i 
for  himself  or  for  his  family  in  any  illness,  however  tein|>or}iri-  or  ^^ifl 
ing?    The  circumstances  under  which  the  words  were  used  forbid  smL 
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a  construction.  The  assured  had  answered  many  questions  calling  for 
minute  information  on  many  subjects,  and  for  the  substantial  truth  of 
his  answers  he  was  responsible.  The  other  thing  to  be  provided  against 
was  the  suppression  of  the  truth,  and  hence  in  3ie  agreement  there  is  a 
wan'anty  that  the  answers  are  full,  and  that  no  material  circumstance 
has  been  'concealed  or  withheld.'  Taking  all  the  language  used,  the 
meaning  was  that  the  answers  were  true,  and  that  they  were  full,  in  the 
sense  that  the  assured  had  not  intentionally  concealed  or  withheld  any 
material  fact  or  circimistance.  The  assured  could  not  have  understood 
from  all  the  language  used  that  if  he  answered  honestly  all  the  questions 
put  to  him,  he  was  to  lose  the  benefit  of  his  policy  in  case  he  omitted 
some  fact  requisite  to  make  any  one  of  the  numerous  answers  full,  be- 
cause his  attention  was  not  particularly  called  to  it,  or  because  it  had  es- 
caped his  attention  or  memory,  or  because  he  did  not  deem  it  material  to 
a  full  answer.  Warranties  in  policies  of  insurance  are  strictly  construed. 
They  will  not  be  extended  to  include  anything  not  necessarily  implied  in 
their  terms.'' 

This  is  not  a  ruling  which  will  stand  with  time.  Good  faith  on  the 
part  of  the  insured  necessitated  a  more  complete  answer  tlian  was  given. 
The  facts  ccmcealed  were  material,  and  had  they  been  disclosed,  it  is  safe 
to  assume  that  the  company  would  never  have  taken  the  risk.  Only  by 
concealing  these  facts  was  the  applicant  enabled  to  obtain  the  insurance. 
The  negligence  which  will  omit  to  mention  an  hemoptysis  occurring  within 
a  year  is  too  culpable  to  be  excused.  The  precedent  here  established  is 
very  bad,  and  at  variance  with  other  decisions  on  similar  points. 

Sound  Health. — ^What  constitutes  sound  or  good  health  from  a  life 
insurance  point  of  view  ?  This  phrase  certainly  does  not  mean  absolute 
perfection  of  physical  health,  for  on  that  construction  hardly  any  one 
would  be  insurable.  The  actuarial  calculations,  on  which  are  based  the 
premiums  of  the  company,  are  supposed  to  have  for  their  foundation 
persons  of  average  good  health,  but  they  do  not  require  more  than  that. 
At  the  same  tune  the  boundary  line  between  sound  and  unsound  health 
is  veiy  ill-defined  and  unsubstantial,  they  merge  into  one  another  so  in- 
sensibly. 

Some  of  the  old  decisions  on  this  point  are  more  amusing  than  valu- 
able now.  Sir  James  Ross  took  out  a  policy  of  insurance  for  one  year 
from  October,  1759,  and  he  then  warranted  that  he  was  in  good  health. 
He  died  before  the  end  of  the  year,  and  payment  was  resisted  on  the 
ground  of  a  breach  of  this  wairanty.  It  was  proven  that  he  had  received 
a  wound  in  his  loins,  in  the  year  1747,  which  gave  rise  to  incontinence 
of  urine  and  faeces.  It  was  shown  that  this  had  no  connection  with  the 
disease  of  whicli  he  died.  There  was  some  medical  testimony  to  the  effect 
that  the  incontinence  was  not  a  disorder  which  tended  to  shorten  life. 
Lord  Mansfield  said :  "  The  question  of  fraud  cannot  exist  in  this  case. 
When  a  man  makes  insurance  ui>on  a  life  generally,  without  any  repre- 
sentation of  the  life  insured,  the  insurer  takes  all  the  risk,  unless  there 
was  some  fraud  in  the  person  insuring,  either  by  his  suppressing  some 
circumstance  which  lie  knew,  or  by  alleging  what  was  false.  But  if  the 
I)ers<)n  insuring  knew  no  more  than  the  insurer,  the  latter  takes  the  risk. 
"When  an  insurance  is  upon  a  representation,  ever}'  material  circimistance 
should  be  mentioned,  such  as  age,  way  of  life,  etc.  But  where  there  is 
a  warranty,  then  nothing  need  be  told,  but  it  must  in  general  be  proved, 
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i*onmrketl,  in  ivfcreiice  to  u  wan-auty  c»i  jroou  iu'iuiii, 
niiity  <*au  never  mean  tliat  a  man  has  not  the  seeds  « 
are  all  Tkuti  with  the  seeils  of  mortality."  To  tliis  the 
no  ol)jeetion;  but  when  the  learned  jiul|j:o  ^oos  on  to 
ranty  is  not  broken  in  the  ease  of  a  man  who  was  si 
one  is  startled.  It  is  ver\'  likely,  however,  that  his  ]>er> 
iiinee  compared  favorably  with  that  uf  the  times.  1 
wonki  be  thrown  out  of  eourt  at  the  present  time. 

^Vfter  all,  the  question  is,  provided  the  man  is  not 
feet  physieal  health,  whieh  eondition  fi'oni  onr  owti 
height  of  rarity,  Is  there  a  fair  j>ossibiIity  that  the  ai 
he  is  sufferhig  will  tend  to  shorten  life  in  the  de^rree  i 
Tliis  way  of  putting  the  question  seems  simple  enoiig 
a  particular  application.  In  the  ease  of  Wufsott  vs.  J/ 
ton's  Rep.  763,  the  term  "  good  health  "  was  eonstn 
The  insured  concealed  fi*om  the  company  the  faet  th« 
sideralJe  dyspepsia.  It  was  certified  that  this  disen^^ 
cause  of  death,  although  it  was  much  disputed  wheti 
at  the  time  of  the  apphcation.  The  fact  that  he  died  t 
would  seem  reasonably  conclusive  that  it  ivas  organic 
it  was  held  that  "  all  disonlers  have  more  or  less  tendei 
even  the  most  trifling ;  as,  for  instance,  corns  may  end 
but  that  is  not  the  meaning  of  the  clause.  If  dysjx 
der  that  tended  to  shorten  life,  within  this  exception  tl 
membei's  of  the  profession  of  law  woidd  be  unin.su 
gen(»ralities  the  judge  completely  ign<^n*d  the  faet  thf 
died  from  the  same  disease  which  he  was  proven  to  ha^ 

'  *  he  made  application. 

In  mon»  recent  times  the  term  has  been  construed  v 
the  one  hand  it  has  been  held  not  to  mean  pt^rfect  physi 
in  the  case  of  Morrison  vs.  Life  TitsimiHre  Co.,  59  Wis, 
**It  would  be  most  unreasonable  to  interpi-et  the  term 
as  used  in  contracts  for  life  insurance,  to  mean  that  th 
lutely  free  fi-om  all  l)odily  infirmities  or  fi-om  all  tent" 
If  that  were  its  meaning,  we  apprehend  that  but  few 

.^  .  acre  could  tnithfullv  sav  thev  were  in  sound  health." 
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If  the  phrase  should  be  so  inteipreted  as  to  require  entire  exemption 
frinn  pliysi(*al  ills,  the  nuin])er  to  whom  it  would  be  strictly  ai)})liea]>le 
would  be  very  iiieonsiderable.  In  applying  terms  somewhat  indefinite, 
reference  should  be  had  to  the  business  to  which  they  relate.  This  rule 
is  veiy  neeessarj'  when  eonstniing  a  language  which,  like  ours,  is  defect- 
ive in  precision.  The  most  important  question  on  applications  for  life  in, 
sumnce  is,  whether  the  proponent  is  exempt  fnmi  any  dangerous  disease- 
one  which //T(///c/*////  t^nninates  fatally.  It  is  not  usually  deemed  an  objec- 
tion that  one  has  some  slight  physicjU  disturbance,  of  which  in  all  human 
probability  he  will  soon  l)e  relieved,  although  it  might  i)OSsibly  lead  to  a 
fatal  disease.  A  slight  difficulty,  such  as  the  sting  of  a  bee,  the  puni^ture 
of  a  thoni,  a  boil,  or  a  ccmimon  cold,  has  sometimes  induced  complaints 
which  have  shortened  human  life ;  but  this  result  is  so  infrequent  and 
improbable  that  the  mere  j)ossibility  is  disregarded  in  tlie  business  of 
life  insurance.''  If  any  fault  could  be  found  with  these  excellent  ol)ser- 
vations,  it  might  l>e  in  the  use  of  the  word  *^  frequently,"  which  we  have 
itali(*ized.  This  objection,  however,  is  practically  obviated  by  the  rest 
of  the  quotation. 

An  opinion  which  was  more  open  to  criticism  was  rendered  in  the 
case  of  Brown  vs.  Life  Insurance  Co.,  65  Mich.  306,  314.  **  The  ^  sound 
health '  evidently  meant  in  the  application  is  a  state  of  health  free  from 
any  disease  or  ailment  that  affects  the  generid  soundness  and  healthful- 
ness  of  the  system  serioush',  not  a  mere  temporary'  indLsi)osition  which 
does  not  tend  to  weaken  or  undermine  the  constitution  of  the  assured. 
The  instruction  that  the  disease  must  be  *  of  serious  nature '  is  objected 
to,  and  it  may  seem  at  fii*st  blush  to  be  too  strong  a  t<3rm  to  use ;  Init  it 
is  difficidt  to  see  how  a  person  can  be  in  unsound  health  (u*  unsoimd 
condition  of  l)ody  or  mind  without  the  disease  that  causes  such  condi- 
tion is  a  serious  one.  If  the  affliction  is  of  a  permanent  character,  it 
must  certainly  l)e  a  serious  one ;  and  if  it  is  merely  t^mporaiy,  and  to 
pass  away  without  serious  results,  it  cannot  well  be  said  to  render  a  i>er- 
son  unsound  in  his  general  health.  The  word  *  serious '  is  not  generally 
used  to  signify  a  dangerous  condition,  but  rather  to  define  a  grave,  im- 
portant, or  weighty  trouble."  Against  this  we  can  say  that  there  are 
numerous  afflictions  which  are  permanent  Imt  not  serious,  such  as  nasal 
cataiTh,  for  example.  Purthennore,  lobar  pneumonia  is  usually  tempo- 
rary, the  mortality  being  only  al)out  fifteen  })ercent.,  and  recover^'  being 
generally  comj)lcte.  But  no  one  would  say  that  this  was  not  a  serious 
disease,  or  that,  while  it  lasted,  the  individual  was  in  sound  health. 

Now  let  us  suppose  that  the  insured,  at  the  time  of  nuiking  ai)plication, 
liml  some  disease  of  which  he  was  entirely  ignorant,  and  which  was  not 
inquired  about  in  the  api)lication  ;  and  let  us  also  sui)i)ose  that  he  war- 
ranted that  he  wjis  in  good  health.  Such  a  case  was  presented  in  Hutch- 
ison vs.  Life  Assurffncf  Societij,  3  Bigelow's  Life  and  Ace.  Ins.  Rep.  444. 
The  case  was  submitted  to  the  Court  of  Session  in  Scotland  with  a  note 
from  the  lord  ordinaiy,  in  which  he  siii<l :  "  The  defenders  allege  that 
there  has  been  a  brea^di  of  the  warrantv  thus  undertaken  by  the  insured. 
And  witlumt  going  into  the  details,  it  will  l)e  found  that  their  plea  ujwn 
the  warranty  residts  in  this :  if  it  shall  be  proved  that,  at  the  date  of 
oi)ening  the  policy,  Mrs.  Annstrong  was  not  healtJiy,  or  free  from  dis- 
ease, but  was  affected  by  a  particular  disea^^e  (not  being  one  of  those  par- 
ticularly mentioned,  and  in  regard  to  which  a  special  query  was  put  and 
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imdis<*ernil)le  to  all  ordinaiy  or  even  the  iu(»st  skillfii 
"  Now,  li(»l(iing  that  in  eonstniiiig  the  waiTanty 
parties  must  be  found  out  l>y  a  reference  to  the  suhjt 
cult  to  see  how  the  deelaration  of  the  party  insure 
(that  is,  at  the  date  of  the  policy)  'in  y;oiHi  liealth 
enjoy  pood  liealth/  ean  l)e  held  to  import  a  waii-jnitj 
the  policy  that  he  is  free  not  only  from  any  disease  \ 
affected  his  health,  but  from  any  latent  disease*  t«*ni] 
although  it  has  never  sensibly  affeetetl  his  henltli :  ; 
ration  must  be  true  in  the  latter  sense  in  oiiler  to  ; 
Such  a  declaration,  it  is  thought,  in  its  initnral  anti 
imports  an  answer  to  an  inipiiiy  eapaWe  of  being*  ans 
at  whom  it  is  made ;  and,  therefoiv,  has  refeivnee  to 
known  condition,  ja-esent  or  past,  of  tlie  individual  t 
iial  enjoyment  of  good  or  bad  health,  or  to  liis  jkositi^ 
gard  to  health,  and  not  to  the  iK>ssible  existence  of  s< 
however  injurious  in  its  character,  has  had  no  i>erct'j>t 
the  health,  or  no  intluence  which  can  inipeaeli  the  trutl 
—applying  it  to  the  feelings  and  exiK*ric»nee  of  the  ji 
good  health  and  ordinarily  enjoys  good  health.  To  e? 
undertaken  by  such  a  declamtion  so  as  to  make  it 
case  would  be  an  excessive  stretch  of  its  meaning,  i 
any  violence,  admit  of  that  meaning  bein^  ])ut  ii]ion  i 
Further  on  in  the  same  case  Lord  FiiUei-ton  ma 
remarks:  *'If  the  term  'good  health'  means  the  jK^i-tVc 
ment  of  all  one's  faculties  and  functions,  and  the  <M)nsc 
any  ailment  affecting  them,  (»r  any  symptom  of  ailment 
be  ask(Hl  and  answcTcd ;  but  if  the  term  is  eonstnie<l  i 
solute  freedom  fi-om  all  defect  or  derangrement,  imiN'i 
I)er<M^ptiblc,  the  declaration  is  one  which  eainiot  be  n 
would,  therefore,  be  absuixi  to  ask.  And  when  the  d 
it  as  a  wiUTanty,  nothing  is  gained  in  the  inquiry,  l>e( 
occurs,  *  What  is  it  which  was  wan-anted  1  Good  heal 
leads  to  the  same  in(|uir>%  in  what  sense  the  tenn  was 
will  bo  obsen'cd,  there  is  here  no  express  wamintv 
mav,  and  often  does,  take  the  risk  r»f  ovphI-m  t\f  *»iw *  .4. 
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w    to  the  other,  it  would  be  absurd  to  ask  and  impossible  to  give  a  declara- 
tion, the  former  sense  must,  according  to  every  rule  of  construction,  be 
,.    adopted/'     The  court  finally  issued  an  interlocutor,  in  which  they  said 
that  the  declaration  "  I  am  now  in  good  health,  and  do  ordinarily  enjoy 
^    good  health  "  imports  "  a  wan'anty  only  to  the  effect  that  the  declarant 
^l   was   and  had   been,  according  to  her  own  knowledge  and  reasonable 
belief,  free  from  any  disease  or  from  any  s^^nptom  of  disease  material 
to  the  risk,  and  that  they  do  not  import  a  warranty  against  any  latent 
and  imperceptible  disease,  that  could  only  l)e  dis(*overed  ])y  post-mortem 
examination,  or  from  symptoms  disclosing  themselves  at  an  after  period 
of  time." 

This  decision  was  certainly  very  liberal  to  the  insured,  but  it  was 
completely  transcended  in  the  case  of  Life  Association  vs.  Foster,  4  Bige- 
low's  Life  and  Ace.  Rep.  520,  and  the  doctrine  expressed  above  was 
'■    carried  to  an  unreasonable  length.     In  this  case  it  appears  that  the  in- 
sured had  at  the  time  of  making  application,  and  for  some  months  prior, 
'    a  swelling  in  the  groin,  the  existence  of  which  she  knew.     This  was  a 
'    hernia,  which  became  strangulated  and  caused  death  within  six  months 
''-    of  the  time  of  taking  out  the  policy.     She  was  asked  in  the  application 
^    if  she  had  rupture,  and  gave  a  negative  answer,  as  she  did  not  know  the 
■\   nature  of  the  swelling  in  the  groin.     The  following  declaration  was  also 
made  by  her :  "  I  undertake  that,  in  the  event  of  my  having  rupture, 
either  now  or  at  any  other  future  time,  I  will  constantly  wear  a  properly 
'    adjusted  truss.^     She  did  not  comply  with  this  declaration  for  the  same 
reason,  that  of  ignorance.     The  court  held  that  there  was  no  negligence 
on  the  part  of  the  insured  in  not  having  mentioned  the  existence  of  the 
swelling  in  the  groin,  since  persons  without  medical  knowledge  could 
not  be  expected  to  know  that  it  was  material,  and  that,  as  the  answers 
were  not  absolute  warranties,  the  policy  was  not  avoided.     It  seems  to 
us  that  the  doctrine  of  irresponsibility  from  ignorance  was  carried  to  an 
extreme  in  this  case,  as  the  question  about  hernia  was  specifically  asked 
and  attention  was  again  drawn  to  the  subject  by  the  declaration. 

The  opinion  given  in  these  two  Scotch  decisions  is  radically  different 
from  the  decisions  rendered  in  English  cases.  Thus  in  the  case  of  Duckett 
vs.  Williams,  3  Bigelow's  Life  and  Ace.  Ins.  Rep.  8,  it  was  decided  that 
absolute  truth  must  prevail.  "A  statement  is  not  the  less  untrue  because 
the  party  making  it  is  not  apprised  of  its  untruth."  But  it  must  be 
not^d,  however,  that  the  declarations  in  this  case  were  made  by  tliird 
parties,  and  not  by  the  insured.  It  might  well  be  held  that  in  such  a 
case,  where  one  stiates  as  a  matter  of  fact  that  which  is  not  within  his 
own  knowledge,  with  a  view  to  induce  another  to  enter  into  a  contract, 
he  does  so  at  his  own  peril.  Otherwise  he  should  qualify  his  statements 
as  beuig  to  the  best  of  his  knowledge. 

The  possibility  of  evading  the  issue  is  well  shoiivTi  in  the  case  of 
Foickes  vs.  Tjoan  Assn.,  3  Best  and  S.  917.  Here  the  proposal  and  decla- 
ration contained  the  proviso  that  if  "  any  fraudulent  concealment  or  de- 
signedly untrue  statement  be  contained  tlierein,"  the  policy  should  be 
null  and  void.  Although  the  statements  of  the  insured  were  warranted, 
it  was  held  that  an  untrue  statement  about  good  health  did  not  avoid  the 
poliw  unless  it  was  designedly  untrue. 

Freedom  from  Disease. — This  is  another  phase  of  the  question  just 
discussed.    The  insured  states  that  he  is  free  from  some  disease,  specif- 
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i.'ftlly  r-.-iiti' -r.^'l,  fr  fn-m  any  serions  i 
jir!---.  W;.:t:  .■■  nisTiTuws  a  serious  illnes 
iriv--:;  iii  :i.-'-iL—  vt  fjfurh.r  vs.  Lif*  lit. 
»i.-r*- '.'  wa.-  .-^iil  ihat  •■Wrarly  tin*  tt*rni  ■ 
111'!  i!.-;u',  sliiriit  i»-i!i]i»rarT  iihysi'-iil  t\U 
ai.<X  -iiTir^iy  r>:-T.\>n-J  fn-iu.  uor  iiiiitt-i-iu 
fi  ■■!:•-■>  ;iv..".-arii •!!.  i-r ■(iu-.-iui:  ii-,*  i",Tiniii 
Mini  ii"T  i^iKirriiii:  liii-  insiir-ain-t-  i-i.-k  iim 

Th-r  vajt-s  vA'A-r  tlii*  h'-mi  .-jiii  !«.■ 
inic  liir  ■■■■iitrii'-T  is  ^.■^■Ii^m■n:->i  liK-nilly  i 
iL-'iuiUy  hvl'l  iii.irr  i.r  lt-,*#  irT>:->i">U!.ii<lt.-  <ii 
^••"■•■lui  jrr*.'ii|'  tilt'  r-iatii-mi-iitif  aiv  hold  ti> 
U  iiil.-qnv:*:'!  vt-rj-  rijntily.  In  a  tbii\l  .«■ 
snn-<l  Kurw  '■■?  tin-  •:-xistrni.'e  i-f  the  tU'ftt 
uu!'ivi>r»-#rnt-ti  them.    We  will  di^'iiss  c 

1.  I'ue  iif  tlir  earlii-st  cs^-s  tle..-ideil 
Jiisuniii'-t  t'o.  vji.  Fntw'isco,  17  WaU,  072 
K-t  iiji  at  the  trial  iras  that  in  the  apiilieai 
had  I>eeu  given  to  the  qaestiou$  pn.ijKiiiii 
tjiifsti(>u:i  were,  in  »nl>#tan<-e.  whether  tlie 
for  itisiimtice  had  had  ^-i-rtaiu  dJseii^e^. 
Sfveu  years,  any  disease,  and  the  answers 
was  in  reftrreiiiv  tit  tliis  that  the  ei.mrt  in: 
tli-ni  ti>  iletemiin.-  fmm  the  eWdeiiee  wh« 
iustirvd  had  had.  during  the  time  mention 
tin  inakinjj  the  a]>]ilic:itii iii.  any  afttietioti 
gii'kness  or  disease,  within  thf  menuiiif; 
•FuTciamiJe.  a  man  mijilit  hav.-  a  .«ili^l 
headaehe.  tliai  in  mt  way  ^..-ri- >ii»ly  afft-t:ti- 
lii"  tisiial  avivatii'ii?.  and  luiirht  l-e  furjint 
mi^lit  W  iif  *■•  trirtiiii:  a  fhaniot»'r  as  im 
disi-:i.-*t-  within  tlie  iiivaiiLii^  oi  the  tenn  as  i 
n<it  W-  riiiiureil  tn  nii-niii>ii  in  answt-riii«r 
iiiiiflii  liavo  a  ri*M  or  a  hi-adaelie  nf  so  seri- 
in-!-s  IT  liiseasv  wit^rln  the  meaniiic  of  thosi 
Ik-  lii:i  duty  III  niviuiitii.  and  a  failure  to  n 
aiisw.-r  I'alstv' 

■■  Then:-  is  ni»  just  i!Ti.inud  of  i.'^>m|ilaiut 
Mdt-red  aWtraL-ily  or  in  its  a]>)>li>.-ati<iii  t< 
was.  in  effi^el.  sariiiji  that  sulistamial  trwi 
re<iiiirrd." 

The  aiyimniit  advaneed  iu  the  jireeedi 
its  favor.  But  a  Utile  extensimi  of  the  sji 
iroualili.-.  The  sauu-  i-oiirt,  in  the  latvr  ra 
(••:.  Ill  r.  S.  3;J.'i.  :M:J.  w,-nt  to  miieh  pn 
Tlie  d<.-<-Iarations  niadt-  liv  the  insiireil  wer 
'•  untrue  in  any  rvsp-et "  would  avoid  the  ii 
pmof  tliut  ^ome  of  the  diseases  meutioaea 
althon^h  jtof^ilily  unknown  to  the  insure 
filing  tJie  statements  denying  the  existent 
vertetl  into  representfttiou's  odIv.  and  it  wu 
ing  into  the  appUeation  upon  the  fiaith  of  v 
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ccepted,  we  find  much  justif png  the  conclusion  that  the  company  did 
lot  require  the  insured  to  do  more,  when  applying  for  insurance,  than 
bsorve  the  utmost  good  faith,  and  deal  fairly  and  honestly  with  it,  in  re- 
pect  of  all  material  facts  about  w^hieh  inquiry  is  made,  and  as  to  which 
le  has  or  should  be  presmned  to  have  knowledge  or  information.  The 
pplieant  was  required  to  answer  yes  or  no  as  to  whether  he  had  been 
ifli(*ted  witli  cei-tiiin  diseases.  In  respect  of  some  of  those  diseases,  par- 
icularly  consumption  and  diseases  of  the  lungs,  heart,  and  other  internal 
rgaiis,  common  experience  informs  us  that  an  individual  may  have  them, 
a  active  form,  without  at  the  time  being  conscious  of  the  fact,  and  be- 
ond  the  power  of  any  one,  however  learned  or  skillful,  to  discover.  Did 
he  company  expect,  when  requiring  categorical  answers  as  to  the  exist- 
nce  of  diseases  of  that  character,  the  applicant  should  answer  with  abso- 
ate  certainty  about  matters  of  which  certainty  could  not  possibly  be 
redicated  ?  Did  it  intend  to  put  upon  him  the  responsibility  of  know- 
ig  that  which,  perhaps,  no  one,  however  thoroughly  trained  in  the  study 
f  human  diseases,  could  possibly  ascertain  ?  .  .  . 

**The  entire  argument  in  behalf  of  the  company  proceeds  upon  a 
30  literal  interpretation  of  those  clauses  in  the  policy  and  application 
rhich  declare  the  contract  null  and  void  if  the  answers  of  the  insured 
3  the  questions  propounded  to  him  were,  in  any  respect,  imtrue.  What 
ras  meant  by  ^true'  and  'untrue'  answers?  In  one  sense  that  only  is 
rue  which  is  conformable  to  the  actual  state  of  things.  In  that  sense, 
statement  is  untrue  which  does  not  express  things  exactly  as  they  are. 
tut  in  another  and  a  broader  sense  the  word  *  true '  is  often  used  as  a 
ynonjnn  of  honest,  sincere,  not  fraudulent." 

Hence  it  was  held  that  all  that  was  required  of  the  applicant  was  the 
tmost  good  faith  in  answering  the  questions.  This  seems  rather  stretch- 
ig  the  meaning  of  "  true,''  especially  in  view  of  the  declaration  made 
y  the  insured  that  statements  "untrue  in  any  respect"  should  avoid  the 
olicv. 

In  the  case  of  Horn  vs.  Life  Insurance  Co,,  64  Barb.  81,  this  now 
amihar  doctrine  of  irresponsibility  from  ignorance  was  carried  to  a  still 
arther  point.  "  The  applicant  may  not  know  enough  of  the  human  sys- 
em  to  be  aware  of  the  existence  of  some  affection  of  a  vital  organ.  The 
ictim  of  Bright's  disease,  or  of  an  affection  of  the  heart,  liver,  or  lungs, 
lay  be,  and  often  is,  in  the  enjoyment  of  such  a  condition  of  health  and 
trength  as  to  lead  him  to  the  belief  that  his  vital  organs  are  all  sound, 
t  would  be  monstrous  to  hold,  in  such  a  case,  that  the  applicant  war- 
anted  himself  to  be  sound  as  to  those  organs  by  an  answer  to  the  effect 
lat  he  was  never  sick,  or  had  no  disease  of  those  organs.  The  company 
3tains  their  own  medical  advisers  for  the  purpose  of  making  a  cai'eful 
nd  scientific  examination  of  all  applicants  for  life  insurance ;  and  they 
re  far  better  able  to  detect  incipient  disease  than  the  subject,  in  most 
suses.  I  think  these  statements  are  not  understood  or  intended  by  the 
arties  as  warranties.  I  think  the  judge  at  the  trial  properly  held  that 
ae  inquiry  was  one  of  honest  and  fair  dealing  on  the  part  of  the  appli- 
■nty  and  that  the  statements  concerning  the  condition  of  his  health  were 
ot  warranties.  .  .  . 

'    ^  The  assured  must  state  all  that  he  knows  bearing  upon  the  condi- 
of  his  health ;  and  any  untrue  statement  or  concealment  in  this  re- 

to  render  the  policy  void.    In  all  respects,  where  it 
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tioiu'd  above,  especially  e()iisiimx)ti<)n  and  Bri^ht's  <li> 
eau  lianlly  be  luadt*  without  material  assist aiiee  f run 
foriniug  the  physieiau  of  even'  little  syiiiptoiu  that  he 
to  exiKH't  that  an  applieaiit  for  insuraiife  will  ri'inlt-r 
contrary,  he  nnderp)es  a  speeies  of  si»lf-dt*<*t»]>tion  ai 
that  he*  can,  even  though  he  knows  that  he  is  nut  a 
been.  lie  dm^s  not  do  tliis  exactly  wiUfuUv  or  rousi* 
does  it.  The  result  is  that,  unless  these  jn-iiieiples  a 
plied,  the  company  has  to  lx»ar  all  the  biiiih.*n  of  the  < 
condition.  This  often  does  not  seem  fair,  nor  what  i 
exi)ect^d  by  the  insurer.  For  if  it  can  be  ])roved  by 
that  the  insured  had  a  cei-tain  disease  prior  to  the  tiiut 
seems  reasonable  to  assume  that,  if  he  had  fully  and  i 
examiner  aU  his  symptoms,  tlie  examiner  would  have 
the  correct  diagnosis  by  means  of  them  and  the  physi< 
examination  would  elucidate. 

We  have  seen  in  many  of  the  preceding:  cases  that 
was  made  to  take  the  declarations  and  statements  of  tl 
the  category  of  wairanties  through  some  wording  of 
contract.  This  is  notably  the  case  in  8onie  of  the  A 
and  in  the  Scot(?h  cases  brutal  foi-ce  was  exerted  to  mj 
representations.  Tliis  principle  wjis  very  pit)j>erly  aj 
the  case  of  Benevolent  Society  vs.  Wipithrop,  85  111.  o37. 
contained  the  words  "no  misrepresentation  or  siipp 
faets.**  The  court  held  that  the  contract  shoidd  be 
this  manner,  and  that  the  concealment  must  be  a  willf 
avoid  the  policy. 

Similarlv  in  the  case  of  Clapj)  vs.  Benefit  Assn.^  146 
plicant  certified  liis  statements  **to  the  best  of  my  knov 
It  was  held  that  this  element  of  the  applicant's  knowli 
sidered  in  all  his  answers. 

2.  In  this  set  of  wises  the  statements  of  the  insiuv 
to  be  absolute  wan-anties.  There  are  no  mitigating  t: 
contract  and  no  doctrine  of  irresponsible  ignorance  wh 
excuse  the  misstatements  of  the  insured.     These  decis 
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on  fire.    The  question  as  to  the  health  of  the  applicant  is  a  preliminary 

^   one,  to  ascertain  if  he  is  an  insurable  subject.     The  force  of  the  stipula- 

-    tions  and  conditions  above  recited  is,  to  create  a  contract  obligation  on 

'  the  pai't  of  the  applicant  that  he  was  free  from  heart  disease.  He  agreed 
that  sucli  peril  and  risk  would  not  be  encountered  by  issuing  the  policy, 
and  if  such  peril  did  exist  the  contract  should  not  be  operative.     Proof 

.   of  the  existence  of  heart  disease  established  a  breach  of  the  ur^derlying 

,   contract  upon  which  the  policy  rested. 

**  It  is  wholly  immaterial  whether  the  applicant  knew  of  the  existence 

.  of  the  disease,  be(»ause  he  agreed  absolutely  that  it  did  not  exist.  Nor 
is  it  any  answer  to  say  that  the  question  is  a  scientific  one,  and  a  layman 
might  easily  be  deceived  into  a  false  answer.  Scientific  or  simple,  the 
applicant  took  the  risk  of  tlie  answer.     If  he  had  answered  that  he  had 

.  no  knowledge  that  the  disease  existed,  the  finding  of  the  jury  might  affect 
the  result." 

Of  very  similar  import  was  the  decision  rendered  in  the  case  of  Day 

.  vs.  Life  Insurance  Co.,  4  Bigelow's  Life  and  Ace.  Rep.  15,  23.  "We  are 
of  the  opinion  that  if  the  statements  made  by  Day  in  the  application, 
being  part  of  the  contract  to  procure  the  poUcy,  were  untrue  in  point  of 
fact,  the  contract  became  null  and  void.  This  results  from  the  form  of 
the  contract.  It  was  evidently  the  design  to  protect  the  company  from 
the  ignorance,  as  well  as  the  willful  misrepresentations,  of  those  applying 
for  insurance.  If,  for  instance,  Day  did  not  know  or  suppose  that  he 
had  consumption,  although  in  point  of  fact  that  fatal  disease  had  already 
seized  upon  his  lungs,  his  statements  would  be  contrary  to  fact  in  an  im- 
portant respect,  for  no  company  would  insure  a  life  subject  to  so  much 
risk.  It  would  be  untrue  as  matter  of  fact,  and  therefore  fatal  to  the 
contract.'' 

In  the  case  of  Pnce  vs.  Life  Insurance  Co.,  17  Minn.  473,  one  of  the 
important  rulings  given  by  the  Appellate  Court  was  as  follows :  "  But  if 
he  had  any  affection  amounting  to  a  disease  of  the  kind  mentioned,  his 
negative  answer  would  be  a  material  misrepresentation,  no  matter  how 
'  tnfling'  the  character  of  the  affection,  nor  whether  it  was  remembered 
at  the  time  of  the  application,  nor  whether  it  would  have  any  influence 
on  the  length  of  his  life,  nor  whether  it  would  be  noticed  by  the  medical 
examiner.'' 

In  the  case  of  Baker  vs.  Life  Insurance  Co.,  64  N.  Y.  648,  the  court 
affirmed  the  rule  that  the  policy  having  been  issued  upon  the  condition 
that,  if  the  statements  should  be  found  untrue,  the  polic}^  should  be  void, 

:  the  untrutlifulness  of  such  statements  avoided  the  poUcy,  and  it  was 
immaterial  whether  they  were  made  in  ignorance  or  fraudulently.  The 
statements  in  the  application  were  warranties,  but  there  was  some  evi- 
dence that  the  applicant  knowingly  misrepresented  the  facts,  or  that  the 
ignorance  amounted  to  culpability.  This  circimistance  possibly  deter- 
mined the  severity  of  the  opinion. 

Similar  considerations  may  have  influenced  the  court  in  the  case  of 
Miles  et  al.  vs.  Life  In.Kurance  Co.,  3  Gray  580.  Here  it  was  provided  that 
if  the  statements  of  the  insured,  "  ufwu  the  faith  of  which  this  agreement 
is  made,  shall  be  found  in  any  respect  untrue,  then  and  in  such  case  the 

.  policy  shall  be  null  and  void."  Testimony  was  present.ed  that  the  insured 
for  some  time  before  the  application  had  been  troubled  with  bronchitis 

.    and  consumption ;  that  his  father  had  died  of  consumption,  and  his  brother 


iffs  fiumiit  iiwover." 

A  similar  (iiiestion  was  niise«l  in  the  case  (if  V 
Co.,  6  C'usli.  42,  Htire  tlie  spplicaiit  died  of  coiisui 
polioy  was  issued.  It  was  proven  tlmt  he  liad  thi 
date  of  examination,  although  it  was  |M>Kstble  thai 
The  case  was  (sarrieil  to  the  Ajipellate  CVmi-t,  aud  it 
"  it  is  immaterial  that  the  deceased  did  not  sii]>{H>t»e  h 
tion ;  the  fact  was  so,  and  the  statement  vas  niauif 
fact,  which  was  a  must  material  oud  couehisive  fa*-t,' 
he  stated  that  he  had  had  some  general  debility 
ruled  that  "the  fact  of  tlie  tjeneral  debility  of  the 
the  insured,  was  not  import^tnt  in  the  niaiiuer  in  wli 
it  might  arise  from  a  variety  of  causes  not  niaterini 
and  would  not,  therefore,  by  any  means,  give  the  i 
tion  wanted." 

3.  In  the  second  set  of  cases  it  was  notieetl  that 
of  the  decisions  was  influenced  by  tJie  suspicion  tl 
»unietliing  of  his  condition  before  be  applied  for  iii 
set  of  cases  comprise  those  in  which  tliere  is  jjtHHl  e\ 
representation  or  wmcealment  eou'jemiug  health  or 
of  facts  known  to  the  applicant,  or  that  slionld  liave 
in  all  reasonable  jn-obability.  Under  these  eireunisti 
usually  very  scv(H"e  in  their  decisions,  and  Iiold  the  it 
line  of  his  eonti-act.  In  many  of  theni  biffh-sonodin 
down  which  do  not  well  agree  with  those  offertnl  in  1 
sponsible  igii<iran<!o  is  advanced  as  a  i>alliativc, 
opinion  given  in  Motilor  vs.  /rf/e  Insut'ancr  Co.  (p.  r>2-l 
the  case  of  Life  Jnsuntiire  Co.  vs.  Fittiire  ct  itf,  91  U.  S 
proved  that  the  insure<l  was  ruptured  in  ]84(J,  in  If 
though  fn>m  IS.jo  until  after  the  examination  in  IH 
tively,  if  not  absolutely,  fri'e  from  rupture.  He  was 
hiul  ever  hiul  mptui-e,  and  denied  it.  Tliei-e  was  no 
sured  knew  that  he  had  had  a  rupture  prior  to  the  1 
up]>lication.  Consequently  the  niisrepresentatiou  was 
tc)  him,  even  if  it.  happened  by  accident.  The  court  r 
•Jeffries  ^-s.  fMe  Insurance  Co..  22  Wall.  47.  and  raiVI  -  " 
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^  tomical  term,  meaning  tumors  arising  from  epithelial  tissues,  and  com- 

-  ^  posed  of  epithelial  cells  irregularly  arranged."   Greene  (Pathology  mid  Mor- 
■  hid  Anatomy)  and  also  Satterthwaite  (Reference  Handbook  of  the  Medical 

Sciences,  vol.  i.)  use  the  term  in  a  similar  way.     Some  other  tumoi's  are 
fully  as  malignant  as  the  carcinomata. 
1.        Only  one  ease  could  be  found  in  which  the  question  of  cancer  arose. 
That  is  the  case  of  Cheever  vs.  Life  Insurance  Co,,  5  Bigelow's  Life  and 
.-  Ace.  Cases  458.     In  it  only  the  clinical  aspects  of  the  malignancy  of  the 
<5ancer  were  considered,  and  its  histology-  was  entirely  overlooked.     One 
or  two  years  prior  to  the  date  of  policy  the  appUcant  had  a  malignant 
.    timior  or  cancer  on  his  neck,  which  was  made  the  subject  of  a  medical 
7    consultation,  at  which  it  was  determined  to  perform  an  operation     He 
. .  changed  his  mind,  however,  and  went  to  a  quack,  who  healed  up  the 
y    open  sore.     Three  years  after  the  policy  was  issued  the  cancer  recuired 
at  the  original  site,  and  was  operated  on,  but  the  insured  died.     The 
jury  gave  the  usual  verdict.     On  appeal  the  court  held  that  the  state- 
.    ments  were  only  material  representations,  but  said :  "  The  point  for  the 
^    determination  of  the  jury  really  was  whether  or  not  the  reciurence  of  the 
cancer  or  tumor  was  the  reappearance  of  the  old  trouble,  or  whether  it 
was  a  new  and  distinct  ailment  occurring  after  the  insurance  was  effected. 
If  the  former,  there  should  have  been  a  verdict  for  the  defendant ;  if  the 
latter,  for  the  plaintiff.     The  court  instructed  the  jury  in  effect,  that  if 
the  party  had  once  supposed  and  been  told  that  he  had  cancer,  and  in 
alarm  had  engaged  physicians  to  treat  it  as  such,  and  they  did  so,  but 
that  after  it  healed  they  ad\dsed  him  that  it  was  not  a  cancer  or  a  seri- 
ous ailment,  and  he  believed  them,  and  in  fact  it  was  not  what  he  and 
they  once  thought  and  feared,  he  was  excused  from  stating  the  facts,  the 
same  as  he  woidd  have  been  had  he,  from  eating  green  fruit  or  vegetables 
during  the  prevalence  of  cholera,  been  attacked  with  acute  cholera  mor- 
bus, and,  in  his  alarm,  called  in  several  physicians  to  treat  him,  and  who 
'    at  the  time  thought  his  disease  was  cholera,  but  that  all  afterward  ascer- 
tained the  trivial  nature  of  the  complaint.   But  we  tliink  that  the  evidence 
established  clearly  that  the  insured  had  been,  prior  to  his  appUcation, 

-  afflicted  with  a  malignant  fibroid  tumor  or  cancer;  that  treatment  had 
simply  arrested  it  for  a  time  without  removing  it  from  his  system ;  and  that 
it  reappeared  and  caused  his  death.   If  we  are  right,  he  misrepresented  the 

'    fact,  though,  as  we  think,  innocently,  under  the  beUef  that  his  ailment  had 

'  "been  trivial,  producing  more  of  fright  than  of  danger.  But  the  effect  of  a 
misrepresentation  of  a  material  and  positive  fact,  upon  which  an  insurer 
relies,  does  not  depend  upon  the  good  faith  or  honest  belief  of  the  appli- 
cant making  the  representation.   Such  representations  must  be  true ;  and 

•    if  not  so,  substantially,  the  liabiUty  of  the  insurer  will  be  avoided  where  the 

truth  of  such  representation  is  made  the  l>asis  of  the  contract  of  insurance.'* 

Under  the  construction  of  this  decision,  any  malignant  tumor  would 

l>e  included  under  the  term  "  cancer.''    While  this  is  incorrect  anatomi- 

'  cally,  it  probably  represents  the  idea  of  the  f ramer  of  the  application,  it 
being  rather  an  old  one.  Hence  the  decision,  although  it  might  be  tech- 
nically incorrect,  is  probably  in  consonance  with  the  ideas  prevalent  at 

r    the  time  the  contract  was  consummated. 

Consumption.~This  is  a  term  which  is  supposed  to  refer  to  several 
varieties  of  tuberculosis,  especially  pulmonary,  laryngeal,  and  intestinal. 

I    It  does  not  seem  proper  to  embrace  the  other  varieties  of  tuberculosis 
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within  this  designation.    Tliere  are,  however,  several  syn(«irtiL*  t-  : 
tlie  laity  which  it  is  necessary  to  mention.     These  are  hVmorrbr'  : . 
lungs,  abscess  of  the  lungs,  disease  of  the  lungs,  and  cLmniopLiuL  _ 
These  terms  are  largely  used  by  them  in  stating  the  cau>e  "i  d-  •. 
other  members  of  the  family.     From  the  experience  of  a  lilV  iL>,:.; 
office  we  can  safely  say  tliat  they  pi-aetically  always  ni<:aii  ci'usui;  :l 
Consumption  is  a  more  frequent  cause  of  death* than  any  ( ri  ^r  i-^v 
About  fifteen  percent,  of  all  deaths  are  to  be  tracetl  to  thL<!  \^\y\ 
only  are  considered,  tliis  propoi-tioii  reac^hes  nearly  om^  tliinl    i:  >  * 
comm<m  and  Avidespread  that  all  insui-ance  eonipanif.s  giiar»]  !>.*>' .; 
as  thoy  can  against  admitting  cases  of  it.      Tlie  effe<*t  of  tliis  vi  ' 
very  mai'ked  and  important,  but  not  complete.     The  nieth^Ki  nt  t\a:  ij 
tion  as  usually  practiced  by  life  insurance  examiners  i>  uct  >i:fh-:', 
thorougli  to  eliminate  entirely  this  risk.      It  is  no  easy  niattrr  t  ■  .•  • 
at  times,  the  signs  of  incipient  phthisis  even  under  the'niost  fav.ir; 
cumstances  and  when  the  attention  is  di-awn  to  it  bv  the  liisT*»ry  :". 
patient.    How  much  more  difficult  is  it  when  the  patient  di-Lir^  r  v 
ceals  all  pulmonary  i^nptomsT    But  this  selection  of  risks  h3>a  •> 
infiuence  on  diminishing  loss  to  the  insurer  from  this  disease,  s-  .: 
seen  by  the  following  table  (Mortuary  Statistics  of  the  Mutwil  Lif-  /• 
ance  Company  of  yew  York,  part  ii.) : 

SHOWING   THE   ANNUAL   NUMBER  OP   DEATHS    FROM    COXSmPTION   IN  XEWTiV 
AND  IN  THE  MUTUAL  LIFE,  CALCULATED    FOR    10,000    LIVING  AT  EACH  11"^ 
PERIOD  OF  LIFE. 

Age  in  Decennial  Periods.  :Xew  York  Cit^.  J/«f*4'  I" 

20  to  29  years 70  24 

30  to  39  years 71  iii 

40  to  49  years 66  IT 

50  to  59  years 84  14 

60  to  69  years 110  1^ 

70  aiid  upward 150  3«) 

This  table  sliows  also  how  mistaken  is  the  common  impressiv:  i 
consumption  is  more  prevalent  between  the  ages  of  fifteen  ami  :;-* 
To  quote  f  urtlier  from  this  statistical  report :  '*  This  j»revjiiling  l>"Jt  ■■ 
neous  opinion  has  originated,  as  suggested  by  J^r.  Walshe,  fntm  ^^r: 
counting  the  number  of  cases  occurring  at  ea<rh  year,  or  i>eri(>«i  <  f  - 
without  taking  into  consideration  the  number  of  indi^adnals  hvij]i';i' 
responding  ages  to  furnish  the  observed  number  of  cases.  For  in>t.- 
there  are  nearly  three  times  as  many  persons  living  at  the  aces  «'f*^-' 
to  thirty  years  as  at  fifty  to  sixty  years,  and  cfonsequently.  thiv-  '■:. 
as  many  cases  of  consumption  at  the  earlier  pi^riod  as  at  th«  lat*  r  ^ 
only  indicate  an  equal  prevalence  of  the  disease  at  botli  iH^ritKix' 

Undoul)tedly  many  applicants  are  insured  while  tliev  an:*  in  t!.'  - 
stages  of  plithisis.  Tliey  find  out  that  they  have  some'trruihK' «^- • 
steadily  debilitating  them,  but  to  which  they  do  not  care  to  givi  :i  i .: 
Tlieir  ovm  doctor  is  ignorant  or  deceives  them.  But  they  km-^  ■ 
they  are  not  capable  of  doing  as  much  work  as  formerly,  and  tlis:  *t 
physical  health  is  deteriorating.  For  this  reason  they  seek  to  TBaL>  *" 
of  some  future  means  of  sustenance  for  their  families!  reiJiziug.  pn  '•»' 
in  a  vague  way,  that  tliey  are  no  longer  certain  of  an  apparently  iD--' 
inite  term  of  life.     In  tliis  mood  they  come  to  obtain  insmtmer,  ii '- 
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•  can.  But  like  the  man  whose  toothache  fled  when  he  reached  a  dentist's 
.  door,  tlieir  ideas  on  the  subject  of  ill  health  undergo  a  radical  change 
r.  when  it  comes  to  telling  their  symptoms  to  the  medical  examiner.  As  a 
rule  they  do  not  intend  to  deceive,  but  the  little  trifles,  which  make  up 
the  early  histor}*^  in  many  cases  of  consumption,  do  not  seem  to  be  of 
sufficient  importance  to  tell  the  examiner.  They  have  not  been  told  that 
they  have  phthisis,  and  of  course  they  do  not  know  it  themselves,  so  what 
is  the  use  of  bothering  the  examiner  with  these  petty  details  about  a 
little  dry  cough,  some  loss  of  weiglit,  and  an  occasional  pain  in  the  chest? 
Besides  that,  he  is  going  to  examine  tlieir  lungs,  and  it  is  his  business  to 
find  out  if  there  is  an^iihing  wrong  there.  And  the  old  story  is  repeated 
in  about  six  months  or  a  year.  The  proofs  of  his  death  are  handed  in, 
the  company  looks  up  the  case,  and  unless  they  find  e\ddence  of  gross 
fraud,  the  death-claim  is  paid  without  protest,  for  the  futility  of  an  ap- 
peal to  the  jury  J  in  such  cases,  is  too  well  known  to  the  loss  department. 

In  the  case  of  Vose  vs.  Insurance  Co,,  6  Cush.  42,  quoted  on  p.  528,  the 
evidence  was  fairly  conclusive  that  the  applicant  knew  that  he  was  quite 
sick,  even  if  he  did  not  know  that  he  had  consimij)tion,  of  which  he  died 
soon  after  the  issuing  of  a  policy.  The  jury  gave  the  usual  verdict  for 
the  plaintiff,  but  on  appeal  it  was  held  as  follows :  "  It  is  immaterial  that 
the  insured  did  not  suppose  himself  in  a  consumption  j  tlie  fact  was  so, 
and  the  statement  was  manifestly  contrary  to  tlie  fact,  which  was  a  most 
material  and  conclusive  fact.  The  fact  of  the  general  debility  of  the 
system,  stated  by  the  insured,  was  not  important  in  the  manner  in  which 
it  was  stattid,  as  it  might  arise  from  a  variety  of  causes  not  materially 
affecting  the  risk,  and  would  not,  tlierefore,  by  any  means  give  the  in- 
surers the  information  wanted.  The  insm^ed  was  asked  directly  whether 
he  was  at  the  time  affected  A\dth  any  disease  or  disorder,  and  what  j  to 
which  he  answered  that  he  coidd  not  say  he  was  afflicted  with  any  disease 
or  disorder;  but  he  could  have  stated  the  symptoms  of  consumption, 
which  he  had,  and  wliich  he  knew  ho  had,  and  which  he  had  had  for  five 
months  previous ;  and  which  were  most  certainly  material  and  impor- 
tant to  be  known  by  the  insurers.  It  is  believed  that  omissions  or  con- 
cealments less  important  than  this,  and  without  any  intentional  fraud, 
have  been  h(4d  to  avoid  policies  upon  life." 

It  is  doubtful,  however,  if  this  opinion  would  be  held  to  apply  unless 
the  evidence  was  reasonably  conclusive  that  the  applicant  knew  he  was 
suffering  from  some  illness  at  the  time  of  examination.  Otherwise  there 
would  be  a  doubt  as  to  the  commencement  of  the  illness. 

In  the  case  of  Olutting  vs.  Insurance  Co.,  50  N.  J.  L.  287,  and  also  in 
Life  Insurance  Co.  vs.  Depupsetf,  72  Md.  288,  there  was  apparently  conceal- 
ment of  the  symptoms  and  existence  of  phthisis,  and  on  appeal  the  ver- 
<Vwt  of  the  juiy  was  reversed. 

An  interesting  point  was  decided  in  the  case  of  Scales  vs.  Life  Insur- 
4in('f'  Co.j  42  Cal.  523.  The  question  in  the  application  was:  "Have  you 
liad  any  serious  illness,  local  disease,  or  personal  injury  j  and  if  so,  of 
what  nature,  and  how  long  since  ?  *'  Answer,  "  Not  any."  It  was  proven 
that  he  had  consumption,  which  was  defined  as  tul>ercles  on  the  lungs, 
and  also  tubercles  on  the  brain.  On  appeal  it  was  held  that  these  would 
come  clearly  within  the  definition  of  "  a  local  disease."  To  this  there 
can  be  no  exception,  for,  although  general  miliar}^  tuberculosis  would 
probably  be  considered  a  constitutional  disease  in  the  same  sense  that 


Tlie  qiiestiou  IS  vnnonsiy  woi-aed,  tlie  uir>re  i- 
"spitting  of  lik>od,"  ■'niisiiig  of  blood,"  "  ooiipliiii*! 
reasonable  to  suppose  that  but  few  of  the  laity  w<ii 
hemoptysis  meant.  As  the  queRtion  is  usually  jiut. 
of  tJie  bemorrliafre  from  the  lips  aud  nose  down  to  tl 
and  the  stoniac^h  itself,  except  when  the  temi  "  coup 
way  of  wording  the  question  is  very  coniiireheusiv 
factory  to  the  compauies;  tor  many  patients,  if 
trouble  from  tlie  liemorrhage  within  a  short  time, 
themselves  tJmt  tlie  origin  of  it  was  sometliing  tr 
gum  or  an  iuflanied  pharynx. 

As  a  Kj-mptom,  it  indicates  in  the  large  majority 
culous  affection  of  the  throat  or  lungs.  It  may  Ge 
other  causes,  but  they  sink  into  insignificance '  as  < 
The  tablo  (Moiiuari/  Statistics  of  the  Mutual  Life  In 
Xew  I'ofi-,  part  ii.)  from  whieh  the  following  qnotai 
considerable  value  in  this  connection,  for  it  is  foun 
ments  of  the  laity  themselves  and  their  beliefs.  The 
were  then  submitted  to  careful  medical  semtiny.  A\ 
especially  those  in  whieh  there  was  any  family  bisto 
carefully  eliminat<?d.  The  conclusions  herew-ith  gi 
upon  those  subjects  which,  after  all  these  precauri 
pi>ssibility  of  future  phthisis,  were  finally  accepted 
were  as  follows : 

"  The  general  ratio  of  the  consumption  mortality 
while  in  these  cases  it  i«  34.92  percent.,  or  nearly  \ 
total  G3  cases  of  hemoptysis,  the  date  of  its  o<ieurrt 
in  13  cases  the  date  of  the  hemorrhage  was  within 
cases  within  ten  years.  Of  those  occiming  within  s 
peitcnt.,  died  of  consuinptioQ ;  of  those  oeeurring  wit 
58.18  percent. ;  while  in  those  cases  in  wliich  the  date 
was  in()re  than  ten  yeai-s  Ix^fore  insurauee.  only  18. 
consum])tion.  .  .  .  In  less  than  half  the  cases  tlie  i 
cause  of  the  hemorrhi^o  is  giwu,  and  in  the  majoritv 
ported  IIS  flight,  as  coining  from  the  throat  and  nose, 
an  injurv  or  excessive  exertion.     Tliese  exnlanntionis  i 
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>\  auotlier,  it  was  material  and  necessary  that  the  statement  in  answer  to 

the  question  relating  to  \t  should  have  been  true." 
-■         This  was  more  elaborately  considered  in  the  case  of  Qeach  vs.  InigallSy 
:;   14  M.  and  W.  95,  and  the  following  extracts  from  the  opinions  of  the 

three  judges  who  sat  on  the  case  ai'e  given  as  showing  sUglit  variations. 
Pollock,  C.  B. :  **  By  the  expression  *  spitting  of  blood '  is,  no  doubt, 

meant  the  disorder  so  called,  whetlier  proceeding  from  the  lungs,  the 
.   stomach,  or  any  other  part  of  the  body ;  still,  however,  one  single  act 
^     of  spitting  of  blood  would  be  sufficient  to  put  the  insurers  on  inquiry  as 
."_   to  the  cause  of  it,  and  ought  therefore  to  be  stated." 

Alderson,  B. :  "  By  spitting  of  blood  must,  no  doubt,  be  understood  a 
\  spitting  of  blood  as  a  symptom  of  disease  tending  to  shorten  life ;  the 
;  mere  fac*t  is  nothing:  a  man  cannot  have  a  tooth  pulled  out  without 
■    spitting  blood.      But,  on  the  other  hand,  if«a  person  has  an  habitual 

spitting  of  blood,  although  he  cannot  fix  the  particular  part  of  his  frame 

-  from  whence  it  proceeds,  still,  as  this  shows  a  weakness  of  some  organ 
which  contains  blood,  he  ought  to  commimicate  the  fact  to  the  insurance 
company,  for  no  one  can  doubt  that  it  would  most  materially  assist  them 
in  deciding  whether  they  should  execute  the  poHcy )  and  good  faith  ought 
to  be  kept  with  them.  So,  if  he  had  had  spitting  of  blood  only  once,  but 
that  once  was  the  result  of  the  disease  called  spitting  of  bl(K)d,  he  ought  to 
state  it,  and  his  not  doing  so  would  probably  avoid  the  policy." 

Rolfe,  B. :  "I  have  no  doubt  that,  if  a  man  had  spit  blood  from  his 
lungs,  no  matter  in  how  small  a  quantity,  or  even  had  spit  blood  from 
an  ulcerated  sore  throat,  he  would  be  bound  to  state  it.     The  fact  should 

.    be  made  known  to  the  office,  in  order  that  their  medical  adviser  might 

..    make  inquiry  into  its  cause." 

To  one  point  in  these  opinions  we  must  take  exception.  There  is  no 
such  disease  as  "spitting  of  blood,"  unless  by  this  is  meant  that  the 
blood  comes  from  a  diseased  organ.    It  should  be  distinctly  imderstood 

;    that  hemoptysis  is  in  all  cases  only  a  symptom,  whether  of  a  wound  or 

^    of  a  diseased  viscus.     There  may  even  be  hemoptysis  without  any  wound 

-  or  disease,  such  as  that  occun-ing  in  vicarious  menstruation,  but  these 
latter  cases  are  notoriously  short-lived,  and  the  hemoptyses  certainly 

.  cannot  be  called  a  disease  in  these  cases.  In  \4ew  of  these  facts  the  ex- 
istence of  a  single  hemoptysis  should  be  carefidly  stated,  although  by  a 
quibble  the  contrary  was  held  in  the  case  of  Dreier  vs.  Life  Insurance 
Co.,  24  Fed.  Rep.  670.  The  question  in  the  application  was :  "  Has  the 
party  had  any  of  the  f ollo\ving  complaints  ?  .  .  .  Spitting  or  raising  of 
blood  ? "  Answer,  "  No."  It  was  held  that :  "  There  is  no  warranty  in 
this  case  that  the  insured  never  had  si)itting  or  raising  of  blood,  but  only 
that  he  had  not  had  the  complaint  of  spitting  or  raising  blood,  equiva- 
lent to  a  warranty  that  he  had  not  blood-spitting  in  such  form  as  to 
be  called  a  disease,  disorder,  or  constitutional  vice.  ...  If  the  question 
had  been  put  to  the  applicant  for  insumnce  whether  or  not  he  had  had 
any  spitting  of  blood,  or  had  had  any  s\Tnptom  of  disease,  such  as  spit- 
ting or  raising  of  blood,  it  woidd  doubtless  have  required  the  disclosure 
of  a  single  instance  of  blood-spitting." 

It  cannot  be  too  strongly  insisted  upon  that  one  single  hemoptysis 
constitutes  evidence  of  disease ;  for,  to  repeat,  it  is  only  the  sympt^)m  of 
a  disease,  unless  it  comes  from  a  wound.  The  disease  may  be  trifling 
or  grave,  but  that  is  for  the  company  to  judge. 


1 


« 


[3^iins,  was  not  meant  l)y  that  term,  anil  yet  if  AnUor 
from  such  trivial  canses,  liteniUy  the  ansAver  to  his  ijii 
been  false.  .  .  .  There  is  somethiu^  ainbigriunis  in  xh 
blood/  Literally  the  meaninj?  is  spitting  of  bloCKl. 
teeth,  f^ims,  or  lunjrs,  l)ut  it  would  be  absurd  to  huh 
api)lieation/* 

Aj^ainst  these  we  ean  set,  in  pleasing  contrast,  t 

reeeiit  case  of  Bancroft  vs.  Benefit  AnftovUttiony  12  N.  Y. 

it  was  proven  that  the  insured,  about  one  year  Ix'fo 

poliey,  si)at  a  little  bh»od  after  a  fenein|r-lMnit :  auid  t 

,  \  ward" c(msidered  to  be  due  to  a  slight  injury  to  his  hu 

lie  denied  this  faet  of  the  hemoptysis  in  his  applicatio 
were  lield  to  be  warranties ;  it  was  found  that  •'  the 
afflieted  vAth  the  complaint  of  spitting  of  blood."    This 
,         '  aj)peal  to  the  General  Tenn. 

1  Fits — This  tenn  unfortunately  is  one  that  is  used 

.J  the  older  applications.     It  is  so  indefinite  and  va^e  th 

1  iuj(  medically.     The  present  tendeney  is  to  construe 

epileptic  con^^dsions  alone.    Thus  the  definition  in  th 

•  '  ary  is:  "An  attack  of  compulsive  disease ;   a  niuseuhii 

■  with  loss  of  self-control  and  unconsciousness ;   spasu 

epih^ptic  attack." 

In  the  old  api)licati<m8  some  inipoi-tance  was  at 

the  distinction  In^tween  the  different  varieties  of  spa 

well  undei'stood,  the  tt»rm  prolmbly  tlien  included  otbe 

•  ej)ile})tic.     The  use  of  the  word  in  fonner  times  is  well 

-  !  of  Chattork  vs.  Shaice  ft  a/.,  3  Bi^j^elow's   Life   and  . 

One  Gnswold  was  insured  in  1831  and  then  stated  t 

sound  and  pei^fect  state  of  health,  and  has  not  btH»n  at 

subj(M*t  to,  jrout,  verti<j:o,  fits,  hemorrlmpre,  dif)psy,  etc 

t  '/  that  he  had  had  two  fits,  of  an  epileptic  character,  in  1; 

was  offered  to  show  that  they  were  the  I'csult  of  an  i 
The  jud^e,  in  his  charge  to  the  juiT,  said  :  "  The  inter 
a  clause  of  this  kind  is,  not  that  the  party  never  acci 
but  that  he  was  not,  at  the  time  of  the  insiiranee  Wii 

"  hnliitimllv  t\r  t'onsttitiilioinillv  llfflirted  witll   fifs<  •    #»v  fi    r\ 
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^}-  and  accuracy,  for  it,  associated  with  other  conditions,  might  be  sufficient 

-'  to  cause  rejection.     Owing  probably  to  the  misuse  of  the  terms,  dyspep- 

J?  tics  are  less  desirable  risks,  and  do  not  as  a  class  come  up  to  their  expec- 

^^  tation.     We  think  that  the  opinion  expressed  in  the  case  of  Morrison  vs. 

?^.  Insurance  Co,,  59  Wis.  162,  is  excellent :  **  A  touch  of  dyspepsia  coming 

»-  on,  which  manifests  itself  only  after  long  intervals,  which  jdelds  readily 

':.  to  treatment,  and  which  is  not  shown  to  have  been  organic  and  excessive, 

? .  is  not  inconsistent  with  a  representation  that  a  person  is  in  sound  health, 

:/;  as  that  term  is  employed  in  contracts  for  life  insurance  I  ^    If  the  state- 

j :  ments  were  waiTanties,  it  might  be  held  otherwise ;  but  even  in  this  ease 

c  it  would  seem  correct  to  make  the  exception.     A  man  in  this  day  and 

generation  can  hardly  remember  every  little  attack  of  indigestion  or 

,:*  dyspepsia,  or  reasonably  be  supposed  to.     In  this  connection  the  terms 

^  "dyspepsia''  and  "indigestion"  should  be  considered  synonyms,  for  the 

,;  distinctions  and  differences  between  them  are  practically  nil.    Thus  Wil- 

,;.  «on  Fox  (Reynold^s  Systetn  of  Medicine,  vol.  iii.)  uses  them  interchangeably 

,\  with  perfect  freedom.     The  examiner  must  bear  in  mind  that  they  are, 

„  after  all,  nothing  but  symptoms,  and  must  closely  question  the  applicant 

'*":  to  see  if  there  is  a  possibility  of  any  organic  lesion  being  present. 

\  Disease  of  Heart. — Under  tliis  head  would  be  naturally  included  all 

""  the  lesions  of  the  coverings  of  the  heart,  inside  and  out,  as  well  as  of  the 

muscle  substance,  and  even  the  functional  diseases  of  the  heart  would 

f ;'  properly  be  grouped  here.     It  is  hardly  necessar}^  to  state  that  the  term 

• "  neart-bum  is  a  s^-mptom  of  a  gastric  disorder  exclusively,  and  has  no 

';  relation  to  the  heart  except  in  tlie  situation  of  the  pain. 

The  possibility  of  well-marked  heai't  disease  being  present  without 

i'-  the  knowledge  of  the  individual  is  thoroughly  established.     This  is,  of 

^  *  course,  even  more  true  of  the  lesser  gi*ades  of  cardiac  involvement.     Our 

own  experience  is  that  many  cases  are  not  recognized  by  the  individuals 

•*'•  from  any  symptoms  which  the  heart  gives  rise  to.    Valvular  disease  can 

:-?  generally  be  diagiiosticiated  on  careful  physical  examination,  although 

:S  occasionally  the  murmur  may  be  slight  or  even  absent  for  some  time. 

-  Other  forms  of  cardiac  trouble,  such  as  adherent  pericardium,  myocar- 
y^  ditis,  etc.,  hardly  admit  of  diagnosis  without  careful  elaboration  of  the 

symptoms  beforehand.  This  is  also  true  of  many  of  the  functional  forms 
which  appear  only  at  intervals,  such  as  palpitation,  angina  pectoris,  and 
paroxysmal  tachycardia.  Unless  the  individual  is  seen  in  an  attack  of 
::  one  of  these  his  condition  can  only  be  discovered  by  careful  study  of  the 
: :  symptoms  as  related  by  himself. 

r'  If  the  individual  knew  that  he  had  heart  disease  at  the  time  of  the 
.-  examination  and  willfully  concealed  the  fact,  it  would  be  fraudulent.  If 
•-  he  felt  distinct  symptoms  from  it  but  did  not  know  whence  they  origi- 
s  nated,  the  suppn^ssion  of  these  symptoms  would  probably  be  considered 
i  a  material  uiisropreseiitation,  (•onformably  to  the  rule  laid  down  in  Vose 
vs.  Insurance  Co.,  6  Cush.  42.  But  suppose  that  it  had  given  rise  to  no 
,r-  symptoms  noticeable  to  the  applicant,  and  he  had  not  been  informed  of 
"^  its  existence.  We  could  find  but  one  case  l)eariiig  directly  on  this  point ; 
: .,  that  is  the  case  of  Powers  et  ah  vs.  Life  Insurance  Assoeiafiony  50  Vt.  630. 

-  It  appears  in  this  case  that  the  applicant  had  been  examined  several 
years  before  for  a  pension,  and  at  that  time  the  heart  disease  was  discov- 

-  ereil  but  not  mentioned  to  him.    The  life  insurance  examiner  confessedly 
.^—  made  a  hunded  examination,  and  did  not  detect  the  lesion.     The  apph- 
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coiisiderod  to  be  ahsolute  waniinties.  In  iiu>st  rast 
laiijJTuage  of  tlu*  contract  would  be  scanned  very  close 
ranties  could  not  be  converted  into  rei>reseiitatif»iis.  <i 
sonic  modifying  words  to  break  the  foi-ee  of  an  ab 
accordance  with  the  t^stablLshed  Icfj^al  <*iist<.)in. 

Rheumatism. — This  is  a  term  iu  whirli  ai-e  iud 
conditions.  Medically,  it  is  often  ustnl  with  an  exces 
litth^  aches  and  pains  in  joints  and  miiseles  aiv  often  s* 
niatic'*when  thev  hardlv  amount  to  anvdisea.se.  Ii 
designation  **  rheumatism  ■'  are  the  following-  disease 
rheumatism,  subacute  articular  rheuniatisni,  elironic 
tism,  gonoiTha^al  rhemnatism,  and  probably  the  rheii 
with  certain  infectious  diseases,  such  as  scarlet  fever  ai 
even  thcmgh  tbest*  latter  may  Ih»  due  to  septic  i>oisonin^ 
fill  if  the  so-calleil  muscular  rheuniatisni  shonld  l>e  g 
head.  On  this  jioint  authorities  are  much  divided. 
MeiUcinf)  calls  nnis<'idar  rheumatism  **  myalfria,"  ai 
diseases  of  the  nerves.  Further  he  says  (p.  807) :  "  The 
as  applied  to  these  affections,  is  manifestly  inapprop: 
sirable  that  the  name  in  this  ap])licatic»n  should  betnv 
the  other  hand,  Stnnni)ell  (Tejrfbook  of  Medici nr)  sjH-a 
tion  with  the  other  rheumatisms,  but  he  siiys  (p.  8G.'J) : 
[acute  arti(*idar  rheumatism  and  mnscular  rhcumati: 
alike  only  in  certain  symptoms  and  in  the  fact  th 
though  not  always,  asci-ibable  to  wet  or  i?old  and  the 

Part  of  the  importance  of  rheumatism  from  a  life 
view  consists  in  its  tendency  to  recuiTiMiee  and  its  liab 
heart.     This  latter  is  moi-e  es]H*cially  a]>plieablc  to  tJ 
acute  articular  rht^umatism.     ('oncerninj;:  the  inflncnc 
forms  on  the  heart,  most  \\Titei's  are  ag-reetl.      Thus 
t^ijstnn  of  Mt(Iiriin\\{i\.\.)  siiys:  "As  far  as  my  o\ni  t 
amounts  to  this,  namely,  that  although  the  seveWr  fom 
disi^ase  luv  very  apt  to  l>e  complicated  with  cardiac 
even  in  the  vi*ry  slight  forms,  measured  by  the  febrilt 
toms,  serious  mischief  may  arise  iu  the  heart;   and  s 

nrt\'i»  <*<titi*k   miiliti*  »*ii'  «»ii*»i   /\l\orti»f .tf ir»*i  ** 
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'^''  in  the  ordinary  understanding  of  the  term.    There  was  also  evidence 

-  tending  to  show  that,  technically  and  in  medical  parlance,  subacute 

"  rheumatism  is  the  disease  of  rheumatism.     The  rheumatism  referred  to 

'■  in  the  question  is  the  disease  of  rheumatism.    Any  rheumatic  affection 

^  not  amounting  to  the  disease  of  rheumatism  is  not  comprehended  in  its 

'^  terms,  any  more  than  the  spitting  of  blood  occasioned  by  a  wound  of  the 

■  -  tongue,  or  the  extracting  of  a  tooth,  is  the  disease  of  spitting  of  blood 
::•  mentioned  in  the  same  question.  The  life  insured  had  the  right  to 
■^  answer  the  question  upon  the  basis  that  its  terms  were  used  in  their 
.c  ordinary  signification.     If  there  was  any  ambiguity  in  the  question,  so 

that  its  language  was  capable  of  being  construed  in  an  ordinary  as 

well  as  in  a  technical  sense,  the  defendant  can  take  no  advantage  from 

.    such  ambiguity.''    The  principles  enunciated  in  the  beginning  of  this 

■  section  would  involve  the  inclusion  of  all  forms  of  articular  rheumatism 
.^  under  the  designation  rheumatism,  no  matter  how  light  the  attacks  were. 
^   But  if  the  inflammation  did  not  involve  the  joints,  it  might  possibly  be 

,',  construed  as  not  rheumatic.  Even  on  this  point  it  would  be  reason- 
^l  able  to  speak  of  it  as  rheumatic,  as  it  is  certmnly  considered  so  by  the 
;/.  laity.  While  these  would  seem  to  be  the  fundameutal  principles,  the 
,;,  difficulty  arises  that  many  cases  described  as  subacute  rheumatism  are 
"  nothing  but  neuralgias,  or  other  painful  affections  not  rheumatic.  This 
'•'  question  would  be  one  of  fact  for  a  jury  to  determine  on  the  proper  pres- 
'*;  entation  of  testimony.  But  in  the  ordinary  as  well  as  the  technical  sense 
'  of  the  words,  subacute  rheumatism  must  be  considered  one  of  the  forms 
~:^.  of  the  disease  rheumatism. 

Blight's  Disease. — The  views  held  by  physicians  about  the  lesions 

'■^-  which  should  be  grouped  under  this  term  are  so  diverse  that  it  seems  a 

-"  mistake  to  use  it  at  all  in  life  insurance.    Any  misrepresentation  con- 

'*'  oeming  it  can  be  so  well  excused  that  its  value  as  a  warranty  is  but  little. 

'  It  cannot  be  regarded  as  synonymous  with  nephritis,  nor  is  even  the  lat- 

"'''"  ter  term  free  from  objection ;  for  the  condition  of  the  kidneys  which 

->  Flint  {Practice  of  Medicine)  calls  parenchymatous  degeneration  Delafield 

^  i'  and  Prudder  {Handbook  of  Pathological  Anatomy  a^id  Histology)   call 

^  acute  parenchymatous  nephritis.    It  is  now  proven  that  albuminuria  is 

.'•present  in  many  conditions  which  are  not  indicative  of  inflammation  of 

the  kidneys  and  not  due  to  any  exudation  further  down  the  urinary 

^  tract.     This  fact  of  functional  albuminuria  is  well  recognized  at  present 

■  in  insurance  work.     In  1892  we  traced  the  after-history  of  forty-four 
^  cases  of  albuminuria  which  had  been  observed  in  the  years  1875-78. 

-'  {New  York  Medical  Examiner,  August,  1892.)  Of  these  forty-four  cases 
.*-:  thirty  were  alive   and  in  apparent  good  health  in   1892.     The  phy- 

■  ^dcian  of  one  stated  that  at  intervals  he  had  slight  albuminuria — which 
i^-fact  we   also  confirmed — without  apparent  detriment  to  his  health. 

rhe  existence  of  casts  even  has  been  held  not  to  be  incompatible  with 
.  ."freedom  from  organic  disease  of  the  kici-.eys.  Furthermore,  it  is  true 
".-►  •hftt  it  is  not  easy  at  times  to  differentiate  them  fi'om  the  so-called  mu- 
->»iH>us  cylindroids,  which,  in  many  cases,  are  certainly  not  indicative  of 
-  ,^«iy  nephritis,  whatever  their  origin  may  be.  On  the  other  hand,  some 
_    tases  of  inflammation  of  the  kidneys  give  but  few  symptoms  in  their 

;<arly  stages.  In  some  of  these  cases  an  examination  of  the  urine  may 
-^reveal  no  abnormal  constituents,  either  chemically  or  microscopically. 
Inch  a  case  might  readily  be  passed  by  an  examiner  and  die  in  a  few 


those  due  to  tlie  presence  of  pus  or  blood  from  souu 
tmct  below  tlio  kidney.  For  wliefciier  tlie  alhnmin 
pennaneut,  it  is  due  to  some  affection  of  Uie  kidu»' 
or  organic,  wliicli  eoutd  properly  be  caIIccI  a  diseat 
man,  kuoning  that  he  had  albuminuria  and  denyinc 
of  tlie  kidneys,  would  be  misreprcseutiui^,  within  t1 
above. 

In  the  case  of  Insurance  Co.  vs.  Yunff,  113  Ind.  IJi 
disease  was  diseussed.  The  conflict  of  medical  upi 
however,  that  tlie  court  verj-  properly  declined  to  gi 
use  or  meaning. 

Tonsilitis — 111  the  case  of  McCoHum  vs.  Life  In 
108,  it  was  held  as  follows :  "  It  is  argiied,  however 
ap[>ellant  that  tonsilitis  is  not  a  sickness  within  the 
luiu's  answer  iu  the  application  tor  these  policies.  I 
by  the  testimony  of  Dr.  Eddy,  that  tonsilitis  is  an  i 
tonsils,  called  by  the  common  term  quinsy,  and  con 
a  cold,  and  that  a  person  who  has  had  it  is  much  ur 
tlm>ut  affected  by  colds  than  he  v.ould  otlierwise  1m 
make  a  man  quite  ill,  and  is  oftentimes  an  indi(-;itiL.n  ( 
ency.  No  effort  was  made  at  the  trial  to  prove  th 
not  in  fact  as  ill  as  serious  tonsilitis  inig:ht  cause  h 
deceased  himself,  who  was  a  medical  man,  seems  to  hi 
tonsilitis  was  not  a  disease,  for  iu  t'^o  questioii  put  t< 
tioii  to  the  Buffalo  Life  and  Reserve  Associ.ition  l;o 
■was  last  attended  by  a  physician,  ]iot  formy  ::i^reail 
disease  f '     His  answer  was, '  Eiglit  years  ago ;  toiisil 

Although  the  opinion  was  undoubtedly  correct  on 
the  modiejil  testimony  is  open  to  considerable  critici^ 
poiiibi  : 


1,  There  are  several  varieties  of  tonsilitis. 


amouir 


ular,  di]>litheritic,  and  phlegmonous. 

2.  The  teiin  qiunsy  is  applied  ouly  to  the  last,  am 
ity  <)f  abscesses  are  peritonsilar,  according  to  Brannai 
1893,  vol.  ii,,  p.  549.) 
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'-"  "Biliousness''  is  applied  by  the  laity  to  so  many  conditions,  most  of 
'^  which  have  no  connection  with  the  liver,  that  its  inclusion  here  does  not 
'  seem  warranted.  In  fact,  it  is  doubtful  where  it  would  be  placed,  for  it 
-*  is  never  '*  a  serious  illness." 

-  We  heartily  approve  of  the  limitations  of  the  term  "disease  of  the 

-  liver,"  laid  down  in  the  case  of  Cushman  vs.  Life  Insurance  Co,,  70  N.  Y. 
^  76.  "  In  construing  contracts  words  must  have  the  sense  in  which  the 
.:  parties  used  themj  and  to  understand  them  as  the  parties  understood 
..  them,  the  nature  of  the  contract,  the  objects  to  be  attained,  and  all 
,  the  circumstances  must  l)e  considered.  By  the  questions  inserted  in 
:  the  application,   the  defendant  was  seeking  for  information  bearing 

upon  the  risk  which  it  was  to  take,  the  probable  duration  of  the  life  to 
be  insured.  It  was  not  seeking  information  as  to  merely  temporary  dis- 
orders or  functional  disturbances  having  no  bearing  upon  general  health 
or  continuance  of  life.  Colds  are  generally  accompanied  with  more  or 
less  congestion  of  the  lungs,  and  yet  in  such  a  case  there  is  no  disease 
of  the  lungs  which  an  applicant  for  insurance  would  be  bound  to  state. 
So  most,  if  not  all,  persons  will  have  at  times  congestion  of  the  liver^ 
causing  slight  functional  derangement  and  temporary  illness ;  and  yet  in 
the  contemplation  of  parties  entering  into  contracts  of  life  insurance, 
and  having  regard  to  general  health  and  continuance  of  life,  it  may 
safely  be  said  that  in  such  cases  there  is  no  disease  of  the  liver.  In  con- 
struing a  policy  of  life  insurance  it  must  be  generally  true  that,  before 
any  temporary  ailment  can  be  called  a  disease,  it  must  be  such  as  to 
indicate  a  vice  in  the  constitution,  or  be  so  serious  as  to  have  some  bear- 
ing upon  general  health  and  the  continuance  of  life,  or  such  as  according 
to  common  understanding  would  be  called  a  disease." 

A  similar  ruling  was  given  in  the  case  of  Life  Insuratice  Co.  vs.  Trust 
Co.y  112  U.  S.  250.  It  was  held  that:  "Unless  he  had  an  affection  of 
the  liver  that  amounted  to  a  disease — that  is,  of  a  character  so  well  de- 
fined and  marked  as  to  materially  derange  for  a  time  the  functions  of 
that  organ — the  answer  that  he  had  never  had  the  disease  called  affection 
of  the  liver  was  a  ^fair  and  true'  one;  for  such  an  answer  involved 
neither  fraud,  misrepresentation,  evasion,  nor  concealment,  and  withheld 
no  information  as  to  his  physical  condition  with  which  the  company 
ought  to  have  been  made  acquainted." 

In  the  case  of  McOrath  vs.  Life  Insurance  Co.,  6  N.  T.  State  Rep.  376, 
it  was  held  that  jaundice  and  torpid  liver  were  not  organic  ailments  of 
the  liver ;  that  their  existence  was  not  fatal  even  in  view  of  the  warranty 
that  the  insured  never  had  disease  of  the  liver. 

Diseases  of  the  Eye. — Many  of  the  more  serious  ocular  disturb- 
ances, such  as  glaucoma,  cataract,  iritis,  etc.,  would  properly  come  under 
this  designation.  But  it  seems  reasonable  to  consider  that  errors  of 
refraction  do  not  amount  to  a  disease.  This  is  the  view  taken  in  the 
Cijse  of  Cotton  vs.  Life  Insurance  Co.,  41  Fed.  Rep.  506,  where  it  was  held 
that  myopia  was  not  included  under  the  term  bodily  infirmity.  This 
would  probably  not  hold  if  the  question  referred  to  impainnent  of  sight 
directly,  but  even  in  this  case  there  would  be  some  d()ul)t,  provided  that 
the  error  was  well  corrected  by  glasses.  The  t^rm  impairment  of  sight 
might  well  be  held  to  refer  to  some  disease  of  the  eye  which  prevented 
normal  acuteness  of  vision.  In  examining  applicants  we  have  noticed 
that,  as  a  rule,  they  say  their  sight  is  good  even  if  they  are  wearing 


due  to  some  iujuiy  to  the  eye.  This  wus  eousiilt^tv 
of  wamtiity,  as  lie  had  a  negative  answer  to  tlit^  (j 
ever  had  any  ilhiess,  local  diseai^e,  or  any  iujiirj-  iu 
on  appeal  (5"9  N.  Y.  557)  it  was  decided  "tlmt  tlie  si 
warranties,  and  it  ■was  held ;  "  We  think  that,  acconl 
tion  we  liave  put  uiiou  tlie  contract  in  question,  tl 
have  been  justified  iu  holding  that  the  <>iiiic<si<>ii  tti  m 
iujuiy  to  the  eye  by  sand  being  tlirown  into  it,  Avhie 
flaiuinntioii  six  ye^rs  before  tlie  policy  was  applied 
then  cured,  was  conclusive  evidence  of  fi-aud,  or  a 
sufficient  to  avoid  the  policy.  If  of  any  importance, 
dence  of  fraud,  to  be  submitted  to  the  jury." 

Headaches. — It  is  out  of  the  question  to  euuiu 
causes  of  headaches.  In  themselves  they  ai-e,  ot  cour 
and  may  be  due  to  either  fuuetioual  or  organic  distu 
not  a  cause  of  death  directly  unless  they  lead  to  snici 
tliey  have  a  bearing  upon  tlie  nsk,  and  a  question  wit 
is  usually  asked  in  the  application.  It  is  generally  wi 
only  severe  or  fi-equent  headaches,  or  tlie  question 
"Are  you  subject  to  headac-hes T " 

IIow  these  questions  would  be  construetl  it  is  not  i 
we  have  not  Iweu  able  to  find  a  decision  bearing  upoi 

Even  if  they  aiv  severe  and  fi-equeiit,  headaches 
indicative  of  any  intracranial  disease.  Iu  many  of  tli 
are  due  to  some  general  dycrasia,  such  as  gout,  or  to 
of  another  organ,  snch  as  Bright's  disease  or  some  \m 
such  as  an  uncorrected  error  of  refraction.  In  view 
must  indorse  the  detiision  rendered  iu  the  ease  of  J/ 
ante  Co.,  r)3  X.  Y.  (K)3.  In  the  application  in  tliis 
question,  "Ara  the  functions  of  the  brain,  the  inuseuh 
system,  in  a  healthy  state  ? "  Answer,  "  Yes.'  It  wa 
i^plieant  had  been  subject  to  severe  headaches  for  & 
the  court  verj'  properly  held  that  the  question  above  £ 
elude  a  temporaiy  or  occasional  physical  disturbauc< 
cideiital  causes;  that  there  was  no  eridenee  that  the 
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that  a  cold,  even  if  prescribed  for  by  a  physician,  did  not  necessarily 

-  show  that  it  had  produced  either  disease  or  sickness ;  that  it  was  not  in- 
consistent with  the  statement  that  he  had  not  been  sick  or  afflicted  with 

>  any  disease.  Presumably  its  existence  at  the  time  of  an  examination  is 
incompatible  with  a  warranty  of  sound  healtli  at  that  time,  although  in 
view  of  the  principles  laid  down  in  the  case  of  Cushman  vs.  Life  Insur- 
afice  Co.,  70  N.  Y.  76  (see  p.  539),  this  view  might  be  questioned. 

Habits. — For  the  purposes  of  life  insui*auce,  tliis  term  refera  only  to 
the  various  fomis  of  drug-addiction.  Getting  up  late,  eating  too  much 
and  too  fast,  wet  feet,  and  such  other  bad  habits,  are  not  considered  of 
importance  to  know  about.  Nor  does  the  insurer  regard  it  of  any  con- 
sequence to  know  the  amount  of  tobacco,  tea,  and  coffee  consumed  by 

.  an  individual,  since  the  capacitj^  to  assimilate  these  varies  so  greatly.  If 
they  are  taken  to  an  excessive  degree,  they  promptly  show  harmful  effects 
by  causing  functional  disturbances  of  various  kinds ;  and  then  the  ap- 
plicant would  be  rejected  on  account  of  these  functional  disturbances, 
and  not  on  account  of  the  abuse  of  tobacco,  tea,  or  coffee.    Consequently 

;  we  mean  the  use  of  alcohol,  opium,  chloral,  and  other  narcotics.  Of 
these  by  far  the  most  important  is  alcohol. 

The  question  of  the  drinking  habit  can  be  divided  into  two  phases, 
the  first  with  reference  to  past  and  present  custom,  and  the  second  with 
regard  to  the  restriction  of  f utm*e  excesses.  In  order  to  elicit  informa- 
tion concerning  the  first,  the  appUcation  contains  some  questions  about 
the  habits,  such  as,  "  Do  you  now,  or  have  you  ever,  used  intoxicating 
liquors  T  "  or,  "  Have  you  always  been  sober  and  temperate  ! ''  or,  "  Are 
the  party's  habits  of  life  temperate  or  otherwise  ?  ^ 

The  second  is  accomplished  by  inserting  agreements  and  provisos 
which  restrict  future  excesses,  l)ut  with  considerable  variations  in  the 
details.  Tlieir  general  idea  is  that,  if  the  insured  die  in  consequence  of 
the  use  of  alcohoUcs,  the  poUcy  shall  be,  wholly  or  in  part,  avoided.  If 
an  applicant  proves  that  he  has  always  been  temperate,  most  (companies 
assume  that  he  will  continue  so,  and  therefore  do  not  require  any  agree- 
ment with  regard  to  future  excesses. 

It  has  uniformly  been  held  that,  if  the  question  refer  only  to  past 
and  present  habits,  it  will  in  no  way  be  construed  as  referring  to  future 
excesses.  Hence  it  might  be  possible  to  subdivide  this  subject  into  these 
two  categories ;  but  this  is  not  practicable,  and  is  of  no  consequence,  since 
the  gist  of  the  whole  matter  Ues  in  the  definition  of  the  words  "  temper- 
ate and  sober.''  We  will  first  consider  what  the  legal  decisions  on  this 
point  have  been,  and  then  see  how  they  comport  with  the  medical  ideas 
on  the  same  subject. 

1.  If  the  questions  or  provisos  are  so  worded  as  to  indicate  total  ab- 
stinence without  the  possibility  of  any  mistake,  then  they  must  be  liter- 
ally construed,  and  nothing  but  the  total  abstinence  from  all  alcoholic 
liquors  will  suffice.  Thus,  in  the  case  of  Hogin  vs.  Supreme  Couticil,  76 
CaL  109,  the  assured  agreed  to  abstain  wholly  from  alcoholic  liquors,  the 

.  association  being  composed  only  of  prohibitionists.  He  broke  his  pledge, 
and  by  so  doing  avoided  the  policy,  without  reference  to  anything  else. 
Of  a  somewhat  similar  purport  is  the  decision  in  the  case  of  Shader  vs. 
Life  Assurance  Co.,  66  N.  Y.  441,  although  here  no  question  of  total  ab- 

.    stinence  enters.    In  this  case  the  proviso  was  that :  "  No  claim  shall  be 

.    made  under  this  policy  where  the  death  or  injury  may  have  happened 


Ji 


fnnii  all  intoxicating  liquors.  Tims,  in  the  case  vi 
ItuttmiHce  Co.,  9  Fed.  K*p.  249,  the  qui-stioiis  wetv,  ■■ 
and  tonii>erato  f  Has  he  always  l>ef  ii  so  f  "  The  iii 
"Yes."  In  the  chai^  it  was  laid  down  that  '-the  wo 
perate'  are  to  be  taken  in  their  ordiuarj-  sense,  Tlie 
imply  abstinence  from  iutoxioating  liquors.  The  ni 
use  of  intoxicating  liqaors  is  consistent  -vrith  wibric 
uses  liquors  to  such  an  extent  as  to  prodin-e  fre<iiifni 
not  eol>ei'  and  temixTate  within  the  meaning  of  thi; 
anec."  The  latter  part  of  tliis  decision  may  \>e  i-ousi<] 
we  shall  see  later,  but  it  is  to  the  first  i>nrt  that  we 
attention.  The  same  idea  is  well  brought  out  in  the  e 
Iimirance  AssoriatioH,  120  N.  Y.  238.  There  the  qnes 
applicant  temperate  and  correct  in  his  liahtts  f  Does 
remain  soT"  Tlie  answer  to  each  was,  "Yes."  Th« 
held  that :  "  The  word  '  temperate '  suggests  moderati 
and  the  warranty  is  to  the  effect  that  his  habit  is  to  refi 
indulgence  in  the  use  of  intoxicants,  and  not  that  h 

3.  Wo  have  seen  in  tlie  preceding  section  that  te 
necessarily  mean  total  abstinence,  but  from  the  ven 
subject  no  bardand-fast  definition  of  temperance  caii 
ease  of  Van  Valk^nberyh  vs.  Li/f  Insurance  Co.,  70  X. ' 
that  the  question,  "use  any  intoxicating  liquors  or 
not  direct  the  mind  to  a  single  or  incidental  use,  but 
habitual  use.  This  idea  is  also  very  well  expressed  in 
Aojf  vs.  Life  Insurance  Co.,  4  Bigelow's  Life  and  Ace 
the  questions  were,  "  Is  the  party  sober  and  temperatt 
been  sof"  The  answer  to  each  was  in  the  offlrinative, 
woi*  lield  to  be  material  representations.  Judge  Ti 
to  the  jury,  which  was  afterward  approved  by  the  li 
"The  statement  itself  amounts  to  an  assertion  that 
time  of  the  application  was  sober  and  temperate,  aii< 
so.  As  a  matt*'r  of  construction,  it  is  manifest  and 
that  these  words,  taken,  as  they  are  placed,  together  p 
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V  **  .S4>  fjVT  intemperate  as  to  impair  his  health  or  induce  delirium  troiuons, 

..  or  if  his  death  shall  result  from  injuries  received  while  under  tho  influ- 

^  euee  of  alcoholic  liquors,"  the  policy  might  be  avoideil.     On  appetd  it  was 

,,  held  that:  *'If  the  substantial  cause  of  the  death  of  the  insurtnl  was  an 

excessive  use  of  alcoholic  stimulants,  not  taken  in  good  faith  for  nuHlical 

,  ■  purposes  or  under  medical  adWce,  his  health  was  impaired  by  intemj>er- 

".    ance,  within  the  meaning  of  the  words  *  so  far  intemperate  as  t^)  imj^mir 

. .  his  health,'  although  he  may  not  have  had  delirium  tremens,  and  although 

previously  to  his  last  illness  he  had  not  indulgeil  in  strong  drink  for  such 

a  long  period  or  so  frequently  as  to  l)ecome  habitually  intemperate." 

In  England,  in  the  case  of  Southvombe  vs.  Merriman,  1  C.  and  Marsh 
286,  the  assured  stated  that  he  was  of  temperate,  sober  habits.  It  was 
held  sufficient  to  avoid  liability  under  the  policy  to  prove  that  he  was  in- 

-  temperate,  but  not  necessarily  to  such  a  degree  as  to  impair  his  health. 

Unfortunately,  this  opinion  has  not  always  been  adopted  hi  America. 
Thus,  in  the  case  of  McOhdey  vs.  Life  Ltsurmtre  Co.,  8  Daly  390,  tlie  ques- 

-  tion  was,  "  Are  the  party's  habits  of  life  temperate  or  otherwise  ? "    To 
:    which  the  answer  was,  "  Temperate."     It  was  held  that  this  "  rather  de- 
pended upon  the  individual,  for  what  would  be  temperate  in  the  use  of 
alcoholic  drinks  in  one  man  would  be  intemperate  in  anothei ;  that  the 
taking  of  a  moderate  amoimt  of  liquor  in  a  weak  man  might  be  an  in- 

•  temperate  act,  when  it  would  not  be  by  a  man  of  vigor  and  strength ; 
that  it  is  not  in  the  use  of  alcoholic  drinks  that  hitemperance  exists^  but 
in  taking  them  to  such  an  extent  as  to  impair  the  constitution  and  gen- 
eral health."  This  does  not  take  into  account  the  very  unfavorable  effect 
which  alcoholics  have  on  the  prognosis  of  all  acute  diseases  or  their  in- 

.  fluence  in  producing  accidents.  These  are  factors  of  great  importance, 
as  we  shall  see  later,  but  they  seem  to  be  entirely  ignored  in  this  as  in 
many  of  the  other  decisions. 

The  great  value  of  an  Appellate  Court  is  shown  in  the  case  of  Miller 
vs.  Life  Insurance  Co.,  34  Iowa  222,  and  also  to  what  extremes  a  jury 
will  go  in  cases  of  this  kind.  It  was  provided  that  the  policy  should  be 
forfeited  if  the  insured  should  die  "  by  reason  of  intemperance  from  the 
use  of  intoxicating  Uquors."  It  was  proven  that  he  was  a  confirmed 
drunkard.  At  last,  after  a  spree  of  several  days,  he  developed  delirium 
tremens.  While  in  this  concfition  he  escaped  from  his  keepers  and  ran 
about  the  city  in  his  night-clothes.  It  was  proven  that  the  congestion  of 
the  lungs  and  brain,  of  which  he  died,  were  duo  to  exposure  and  that  to 
intemperance,  and  hence  the  policy  should  be  avoided.  These  facts  were 
hardly  questioned,  but  yet  the  jury  promptly  returned  a  verdict  for  the 
plaintiff.  The  case  was  carried  to  the  Appellate  Court,  tlie  judgment  was 
there  reversed,  and  the  case  was  sent  back  for  another  trial.  It  was  a 
second  time  taken  to  the  highest  court,  whose  opinion  (39  Iowa  304)  was 
as  follows :  "  How,  in  view  of  the  evidence  and  the  law  given  by  the  court, 
an  impartial  and  unpngudiced  jury,  indifferent  as  between  the  parties, 
and  anxious  to  ascertain  the  truth  and  effectuate  the  right,  could  return 
a  general  verdict  for  the  plaintiff,  and  find  specially  that  tlie  congestion 
of  the  lungs  and  brain  wluch  caused  Miller's  death  was  not  cauw^l  by  the 
intemperate  use  of  intoxicating  liquors,  passes  our  comprehension.  .  .  . 
We  interfere  with  the  verdict  of  a  jury  always  reluctantly,  and  never 
unless  it  is  clearly  unsupported  by  the  evidence,  or  has  been  othennse 
improperly  reached. 


poraiiuc,  leading  to  insaiiitv,  autl  that  to  siii^'ide.  nv<>i 
nre  provisos  Hgiiinst  Itotli  msAtiity  atid  inteoiiK'miK.t 
111  this  ease  there  were  pi-oWsos  against  fiiiicide  nud 
iwriince.  Tlic  jiirj-  were  eharged  ivs  fiiUows :  "  If  i 
his  inteniperanee  pnxiiieed  the  iiieut^il  coudilion  r 
the  effect  of  tlie  self-destnictioii  claii>$e  iu  the  poll 
iff  cannot  recover.  If  the  insanity  was  produced 
by  the  policv,  tlien  it  cannot  be  set  up  in  avoidan<M;  o) 
condition.  Intemperance  avoids  tlie  policy,  and  if  iut 
the  insanity,  this  insanity  cannot  l>e  set  up  as  an  exe 
of  the  proviso  against  self-destnietiou."  Unfortm 
agreed,  so  the  case  has  not  yet  beoii  carried  to  one  c 

4.  We  have  grouped  in  this  section  some  opinio 
can  only  offer  our  most  earnest  protest.  TTiey  abuse 
and  sense  so  grossly  that  it  seems  inipiRsibfe  for  t 
mately.  We  do  not  doubt  that  they  will  be  reeante< 
is  very  bad  while  it  lasts. 

The  fii*st  degree  of  liberality  is  probably  represei] 
tlie  judge  in  the  ease  of  Fox  vs.  Life  Tn«uranee  Co.,  4 
Are.  Rep.  458:  "Xow,  what  is  the  meaning'  of  tlie: 
(piestioii,  'Have  you  always  been  sober  and  temi>e 
moan  total  abstinence.  We  are  to  give  those  wonl 
naiy  intcqiretjitioii.  It  does  not  mean  total  abstiiie 
there  is  no  man  who  take.s  a  glass  or  two  ■w-hen  be  fet 
not  describe  himself,  in  answer  to  tliat  question,  a  t 
man.  As  to  the  (piestion  of  what  constitutes  S4>brietj 
perate  man,  I  supjxise  there  are  classes  of  j>eople  in  ' 
hold  different  opinions.  .  ,  ,  On  tlie  other  hiind,  ther 
l>le  who  would  drink  a  great  many  times  a  day  and 
under  the  influence  of  liquor,  who,  perhaps,  because 
what  is  termed  '  dead  drunk,'  would  say,  if  they  were  i 
'I  take  an  occasional  gloss,'  or,  'Yes,  I  occasional 
Well,  I  need  not  say  to  you  that  an  occasional  debat 
make  a  man  of  intemperate  habits.  I  take  it  that  \ 
habitual  intemperance.     Especially  it  meuns  so  ■whe 
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^  must  take  great  exception,  not  only  medically  but  logically.    Let  us  strip 

*"'  hifi  propositions  of  verbiage,  and  then  arrange  them  in  orderly  sequence. 

7.         1.  "  I  have  always  been  sober  and  temperate." 

:  2.  This  statement  does  not  imply  total  abstinence. 

?;        3.  An  occasional  debauch  does  not  make  a  man  intemperate. 

4.  This  statement  therefore  disaffirms  only  habitual  drunkenness. 

If  we  look  back  now  from  proposition  4  to  proposition  1,  we  can 
;.  readily  see  how  untenable  his  argimient  is. 
r  A  very  similar  ruling,  but  by  a  higher  court,  was  given  in  the  case  of 

-  Life  Itisurance  Co.  vs.  Beif,  36  Ohio  St.  596 :  "  An  occasional  excess  in 
v  the  use  of  intoxicating  liquors  does  not,  it  is  true,  constitute  a  habit,  or 

make  a  man  intemperate  within  the  meaning  of  this  policy  j  but  if  the 
,,  habit  has  been  formed  and  is  indulged  in  of  drinking  to  excess  and  be- 

-  coming  intoxicated,  whether  daily  and  continuously,  or  periodically  with 
sober  intervals  of  greater  or  less  length,  the  person  addicted  to  such  a 
habit  cannot  be  said  to  be  of  temperate  habits  within  the  meaning  of 

-'.  this  policy.  .  .  .  Where  the  general  habits  of  a  man  are  either  abstemi- 
ous or  temperate,  an  occasional  indulgence  to  excess  does  not  make  him 
a  man  of  intemperate  habits.  But  if  the  habit  is  formed  of  drinking  to 
excess,  and  the  appetite  for  liquor  is  indulged  to  intoxication,  either  con- 
stantly or  perio^cally,  no  one  will  claim  that  his  habits  are  temperate, 

■  though  he  may  be  duly  sober  for  longer  or  shorter  periods  in  the  inter- 
"   vals  between  the  times  of  his  debauches." 

It  has  even  been  held  that  an  attack  of  delirium  tremens  is  compatible 

"^  with  temperate  habits.     This  opinion  is  so  novel  and  the  authority  is  so 

high  that  we  think  it  worth  while  to  give  the  case  (105  U.  S.  350)  in  some 

detail.     One  Badenhop  was  insured  by  his  creditor,  Foley,  in  January, 

■  1872.  In  Januar}'^,  1875,  Badenhop  died.  His  statements  were  made 
warranties  by  express  stipulation.  To  the  questions,  "  Is  the  party  of 
temperate  habits  ?  Has  he  always  been  so  T "  he  answered,  "  Yes."  At 
the  trial  his  family  physician  testified  that  in  1871  and  1872  Badenhop 
was  drinking  hard ;  that  during  that  year  he  had  attended  him  for  de- 
lirium tremens,  and  once  or  twice  for  indisposition,  produced,  as  he 
thought,  from  the  excessive  use  of  intoxicating  drinks.  The  Circuit 
CJourt  charged  that  if  the  jurj^  found  his  habits  in  the  usual,  ordinary, 
and  ever}'-day  routine  of  his  life  were  temperate,  then  such  representa- 
tions were  not  untrue  within  the  meaning  of  the  policy,  although  they 
might  find  that  he  had  an  attack  of  dehrium  tremens,  resulting  from 
an  exceptional  over-indulgence  in  drink  prior  to  the  issue  of  the  policy. 
On  appeal  to  the  United  States  Supreme  Court,  Justice  Field  stated  the 
opinion  as  follows :  "  The  charge  given  by  the  court,  as  stated  above, 
correctly  presented  the  law  of  the  case.  The  question  was  as  to  the 
habits  of  the  insured.  His  occasional  use  of  intoxicating  liquors  did  not 
render  him  a  man  of  intemperate  habits,  nor  would  an  exceptional  case 
of  excess  justify  the  application  of  this  character  to  him.  An  attack  of 
delirium  tremens  may  sometimes  follow  a  single  excessive  indulgence. 
Ray,  in  his  treatise  on  medical  jurisprudence,  says  that,  though  it  most 
commonly  occurs  in  habitual  drinkers  after  a  few  days  of  total  absti- 
nence from  spirituous  liquors,  it  may  be  the  immediate  effect  of  an  excess 
or  a  series  of  excesses  in  those  who  are  not  habitually  intemperate  as  well 
as  in  those  who  are.  In  the  American  Encyclopaedia,  under  the  head  of 
*  Delirium  Tremens,'  it  is  stated  that  it  sometimes  makes  its  appearance 


tioiiiil  over-iii(lulgL'uoe." 

In  this  case  the  question  was,  "Has  the  partv  a 

Eenito  habits  ( "  aad  it  was  held  that  the  coiitiouantt 
wbits  van  not  broken  by  an  attack  of  t]eliriuiii  tr 
claim  that  an  occasional  spree  of  a  ni^ht  is  iii4^^m|>ai 
habits  as  they  are  commonly  regarded  nowadavs ;  I 
liriuin  tremens  is  not  due  to  a  druuk  of  one  night, 
case  it  takes  many  nights  and  days  to  bring-  on  ai 
looked  up  the  etiology  in  a  number  of  treatises,  and  t 
results : 

"  Delirium  tremens  is  usually  understood  to  l>e  n 
upon  the  sottish  or  excessive  use  of  alcoholic  or 
(Thomas  Laycock,  Edinburgh  Medical  Journal,  Octoln 

"  It  seems  to  be  forgotten  that  the  disease  is  not  o 
dnmkeimcss,  but  that  it  is  the  resolt  of  the  loug-coot 
of  stinuilants."     (Ales,  Peddie,  Joumal  of  Medical  Sri 

"  To  me  it  is  apparent  that  habitual  excess  in  the  ni 
the  exciting  and  the  predisposing  oaase  of  deliriuiL 
p.  490.) 

"  This  does  not  break  out  suddenly  or  after  a  prod 
a  few  daj-s,  as  is  ofteu  described.  If  we  examine  th 
person  suffering  from  alcoholic  dehrimn,  we  sliall  fliit 
of  the  delirium  was  brewing  long  before,"  (Tuke  D 
logifitl  Mediciuf,  Art.  '  Delirium  Tremens.') 

"  Delirium  tremens ;  a  train  of  morbid  phenomen: 
slow  and  cumulative  action  of  alcohol,  in  Uie  various 
is  used  as  a  drink."  (Aitken,  Science  and  Practice  t 
p.  842.) 

"  Delirium  tremens.  It  must  he  looked  upon  as  an 
nomenon  of  clironic  alcoholism.  It  is  rare  that  even 
rary  excesses  iu  persons  ordinarily  temperate  are  fol 
tremens."     (Wilson,  Pepper's  System  of  Medicine,  vol  ^ 

The  last  quotation  is  the  only  one  that  iu  any  rest 
given  by  the  learned  justice,  ti  seems  to  ns  that,  e\ 
hardly  possible  for  a  reasonable  man  to  look  ii|>on  an  i 
tremens  as  consistent  with  tlie  statement  of  nlw»i-a  Koii 
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plain  and  unequivocal,  and  there  be  nothing  in  the  context  to  qualify  it. 
On  the  other  hand,  if  the  words  used  are  ambiguous  they  must  be  con- 
strued contra  proferentes,  and  in  favor  of  the  assured.  For  my  own  part, 
I  can  discern  no  ambiguity  in  the  language  of  question  seven.  I  agree 
with  Lord  Rutherford  CJark  that  *  the  import  of  the  answer  is  precisely 
the  same  as  if  the  deceased  had  affirmed,  first,  that  he  was  temperate  in  his 
habits,  and  secondly,  that  he  had  always  been  strictly  so.'  In  its  plain 
and  ordinary  sense,  that  statement  is  an  avenuent  of  the  fact,  and  not  a 
mere  assertion  of  the  opinion  or  belief  entertained  by  the  assured  with 
regard  to  the  fact.  It  then  appears  to  me. that,  whatever  may  be  the  im- 
port of  the  word  *  temperate '  (which  is  a  separate  matter),  the  assured 
must  be  held  to  have  wan'anted,  not  that  the  assertion  was  true  accord- 
ing to  liis  sincere  conviction,  but  true  in  point  of  fact ;  and  consequently, 
that  in  order  to  establish  a  breach  of  warranty  it  is  not  necessary  for  the 
appellant  to  prove  that  the  assertion  was  morally  false.  .  .  . 

"  An  ingenious  argument  was  addressed  to  your  Lordships  by  the  re- 
spondent's counsel,  for  the  purpose  of  showing  that  the  seventh  question, 
from  its  very  nature,  involved  only  matter  of  opinion  and  not  of  fact, 
and  consequently  that  any  reply  to  it  must  be  treated  as  an  expression 
of  opinion,  and  not  as  an  assertion  of  fact.  It  appeared  to  me  that  their 
argument,  which  turned  upon  a  very  fine-drawn  distinction  between 
what  were  tenned  matters  of  pure  fact  and  matters  of  opinion,  had  really 
no  practical  bearing  upon  the  case  before  us.  There  are  facts  innimier- 
able  which  can  only  be  ascertained  by  the  test  of  opinion,  but  they  are 
not  the  less  facts  in  a  legal,  whatever  they  may  be  in  a  metaphysical, 
sense.  It  appears  to  me  to  be  in  vain  to  contend  that  the  character  of  a 
man's  habits,  temperate  or  intemperate,  is  a  matter  of  opinion  and  not 
of  fact.  .  .  . 

"  I  now  come  to  the  second  question  in  this  appeal,  which,  as  I  have 
already  stated,  is  a  question  not  of  law  but  of  fact.  Was  the  late  William 
Weems,  on  the  9th  of  November,  1881,  and  had  he  previously  been,  a 
man  of  *  temperate  habits '  as  he  then  asserted  T  If  that  question  must  be 
answered  according  to  the  truth,  and  not  according  to  the  personal  belief 
of  the  deceased,  two  of  the  judges  of  the  Second  Division  were  of  the 
opinion  that  he  was  not.  It  does  not  clearly  appear  what  view  of  the 
evidence  would  have  been  taken,  upon  that  assumption,  by  Lords  Young 
and  Craighill ;  but  I  think  the  Lord  Ordinary  was  prepared  to  hold,  and 
did  hold,  that  the  deceased  was,  in  point  of  fact,  a  man  of  temperate 
habits  Avdthin  the  meaning  of  the  seventh  question.  I  entirely  agree  with 
many  of  the  observations  which  were  made  by  the  Lord  Ordinary  in  re- 
gard to  what  ought,  for  the  purposes  of  this  case,  to  be  considered  as 
constituting  temperate  habits,  although,  upon  the  evidence  before  us,  I 
a.ni  unable  to  come  to  the  same  conclusion  as  his  Lordship.  I  am  dis- 
posed to  think  that  the  leanied  judge  must  have  attached  imdue  weight 
to  the  case  of  The  Knickerbocker  Life  Assurance  Co.  of  New  York  vs.  Foley, 
105  U.  S.  350,  in  regard  to  the  rubric  of  which  his  Lordship  says :  ^  The 
law  here  stated  is  that  which  the  Lord  Ordinary  adopts,  and  which  he 
has  endeavored  to  apply  in  his  present  judgment.'  Now,  as  I  read  the 
rubric  and  report,  there  was  no  law  laid  down  in  that  case.  An  American 
juiy  had  found  that  a  man  was  of  tem])erate  habits  although  it  had  been 
|)roved  at  the  trial  that  he  had  an  attack  of  delirium  tremens ;  and  the 
court  refused  to  disturb  the  verdict,  the  main  reason  assigned  for  that 


drinking  may  possibly  Ik-  more  temperate  than  j 
siiuilai'ly  affli<*ted  in  ccmswiueuce  of  liis  having  aVist 
potations;  but  I  sliuiiM  not  like  to  affirm  tLat  eitht; 
ordiiiarj-  stnse  of  the  tvrm,  a  man  of  temperate  liab 

"  I  l)eli(.'ve  it  to  be  useless  to  attempt  a  precise  d 
stitates  'temperate  habits'  or  'temperauee'  in  tlie 
expressitins  are  ordinarily  employed.  Men  differ  so 
ity  for  imbibing  strong  drinks  that  quantity  alTurc 
man  might  take  without  exceeding  the  l>oimds  of 
could  not  take  without  committing  excesses.  In 
sobriety,  his  [wsition  in  life  and  the  habits  of  the 
longs  must,  in  my  opinion,  always  be  taken  into  a 
the  custom  of  men  engaged  in  certain  lines  of  bus 
called  refreshment,  without  any  impntatiou  of  ex< 
similar  indidgenee  on  the  part  of  men  not  so  enga| 
the  least,  suspicious.  But  I  do  not  think  that  the  £ 
lo<.-ality  ought  to  be  taken  into  account,  or  that  a 
genendly  regarded  as  of  intemperate  habits  ought 
imputation  bet^'anse  he  is  no  worse  than  his  neighb 
case  the  e\idenee  clearly  establishes  tliat  the  a»siu 
and  estimable  man ;  but  that  circumstance  is  uc 
l)eeause  able  and  estimable  men  are  not  necessarily 
failings.  .  .  . 

"  It  seems  to  me  to  be  the  fair  result  of  the  evidec 
was  iu  the  habit  of  taking  more  drink  tlian  was  go 
was  fn'quently  affected  vrMi  drink  on  occasions  wue 
were  sober ;  that  his  indulgenee  to  excess  hud  becou 
several  of  his  friends  hod  remonstrated  with  liim  on  t 
instead  of  repudiating  the  charge  he  admitted  it  au 
ment.  These  facts  appear  to  me  to  be  fiUIy  proved,  i 
opinion,  altogether  inconsistent  with  the  truth  of  tl 
was,  on  the  9th  of  November,  1881,  of  temperate  lia^ 
been  so." 

We  have  quoted  this  decision  at  considerable  leng 
its  intrinsic  excellence  and  also  because  it  so  ablv  i 
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of  inteinperance,''  and  the  tlistinction  is  popular  and  common.  It  has 
been  our  invariable  custom  for  some  yeains  i)ast  to  ask  applicants  for  in- 
surance if  they  have  **  always  been  temperate."  The  answers  are  fi'e- 
quently  like  this:  "I  liave  never  been  dnmk  in  my  life;''  or,  **Well,  I 
have  been  dnmk  once  or  twice,  Vnit  very  seldom."  These  answere,  we 
think,  show  \ory  clearly  that  the  laity  understand  the  question  to  refer 
to  ordinary  intoxication,  and  not  to  habits  of  intemperance.  But  this 
latter  is  the  judicial  construction  in  the  case  of  Fox  vs.  Life  Insurance 
Co,  (p.  544),  and  of  Life  Insurance  Co,  vs.  lOif  {]}.  545). 

The  limits  within  which  temperance  can  range  vaiy  givatly.  It  cer- 
tainlv  does  not  mean  total  abstinence.  On  the  other  hand,  it  does  not 
mean  the  use  of  ahjoholics  to  such  a  degree  as  to  give  rise  to  delirium 
ti'emens,  or  to  cause  some  ])athologicid  lesion  which  is  traceable  directly 
to  the  alcoholic  poison,  such  as  hepatic  cirrhosis.  But  at  what  point  be- 
tween these  extremes  Ciin  temperance  be  said  to  merge  into  intemper- 
ance f  Where  shall  we  di^aw  the  line  ?  It  cannot  be  siiid  that  an  occa- 
sional **dnink,"  once  or  twice  a  year  and  lasting  only  anight,  constitutes 
intemperance.  How  many,  then,  will  it  take  to  convert  a  sociable  fellow 
into  an  intemperate  one  ?  Is  this  infrequent  spreeing  incompatible  with 
a  warranty  of  always  "  temperate  "  ?  On  the  otluT  hand,  can  a  man  l)e 
intempei'ate  Tfvdthout  getting  drunk  f  This  latter  is  certainly  jmssible. 
A  man  can  distribute  over  the  day  and  evening  eight  or  ten  drinks  of 
wliiskey,  amounting  to  five  or  six  ounces,  and  repivsenting  two  or  three 
ounces  of  alcohol,  so  that  at  no  time  can  he  be  said  to  be  intoxicated. 
But  that  truly  (constitutes  intemperance,  and  one  of  its  worst  forms. 

The  physiological  capaiuty,  so  called,  for  alcohol  is  set  by  Anstie  at 
one  and  a  half  to  two  ounces  of  alcohol  i)er  diem.  Parke  (Practical 
Hygiene^  vol.  i.)  indorses  this  view  after  a  fashion.  He  says  that  the 
limit  of  the  useful  effect  of  alcohol  is  i)roduced  by  a  daily  quantity  of 
one  to  one  and  a  htdf  oimces ;  that  more  than  this  is  certainly  injurious, 
and  it  is  better  to  use  light  wines  than  liquore,  or  even  beer.  He  con- 
cludes by  saving  that  *^  the  facts  now  stated  make  it  difficult  to  avoid 
the  conclusion  that  the  dietetit;  value  of  alcohol  has  been  much  over- 
i'at(Hl.  It  does  not  appear  possible  to  condemn  alcohol  altogether  as  an 
article  of  diet  in  health  or  to  i>r()ve  that  it  is  invariably  hurtful,  as  some 
have  attcmj)te<l  to  do.  It  pi-oduces  effects  which  are  often  useful  in 
diseiuse,  but  in  health  it  certainly  is  not  a  necessity,  and  many  i)ersons 
are  much  better  without  it."  Even  these  small  amounts  of  alcohol 
unquestionably  have  an  influence  on  the  prosj)ectiJ  of  longevity.  But 
after  all,  an  average  risk,  that  has  sound  health  and  good  ante(»edents, 
is  all  that  an  insurance  company  can  ask  for.  Hence  moderate  drink- 
ing does  not  im]>air  their  calculations  by  introducing  an  element  of 
greater  risk,  for  it  is  already  reckoned  in  the  average.  But,  as  we  shall 
see  later,  any  excess  has  so  deleterious  an  influence  that  ca.ses  subject  to 
it  must  be  carefully  excluded.  Does  any  one  imagine  that  any  of  the 
(•ases  mentioned  under  section  4  would  be  accepted  by  any  reputable 
life  insurance  company  if  the  applicants  had  told  the  tnith  with  even 
approximate  accuracy  T 

Th(»  statistical  work  on  this  subject  does  not  reach  large  proportions. 
The  earliest  calculations  that  we  <?ould  find  were  bv  F.  6.  P.  Neison 
{ContrihutiouH  to  Vital  StatiaticSy  ISol)  vrhen  he  made  a  study  of  intem- 
perance by  means  of  circulars  inclosing  a  carefully  prepared  schedule 
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of  qnestions.    In  this  way  he   obtained  the  records  of  357  ^^^^  1: 
the  circular  he  stated  that  the  eases  must  be  those  of  persi»Il^Tb>fr^ 
"  decidedly  addicted  to  drinking*  habits  during  a  con*ideral»fe  yz^<  i 
life."     No  more  exact  definition  of  intempei-ance  was  aduptrtis&t.fc 
he  very  justly  remarks,  "  the  consequence  of  following  this  fto*  > 
that  the  objections  which  might  be  ui-ged  against  the  adoptiiaiti. 
individual  or  peculiar  test  are  avoided,  for,  by  leaving  it  to  ^rb  n: 
tributor  of  data  to  determine   for  himself  what  conjitituttjt  <i«ift-i; 
intemperate  habits,  the  whole    data,    taken    collectively,  trsm  it  -l- 
various  contributors,  will  show  ver\'  clearlv  the  result  of  tb-s*'  sjc- 
wliich  the  public,  bv  common  consent^  admit  to  be  intemperate.  s-'U- 
however  any  individual  reasoner  on   the   results  may  argue,  ainl  rj 
ever  peculiar  construction  he  may  choose  to  put  upon  tht* ni  i:  tl  • 
impossible  to  avoid  the  conclusion  that  the  data  really  it-kt*  i«  ^s 
the  public  generally  regard  as  persons  of  intemperate  habitx"    k  ■ 
table  he  compares  tiie  general  mortality  percent,  of  England  and  ^ir 
with  that  of  intemperate  persons,  as  follows : 

^^^  Mortality  percent,  of       Morlahtf  f'^^. 

^  '  in  tempera  tc  persoths.         England  afd^i- 

16  to  20  years 1.342  .T>' 

21  to  30  years 4.953  .974 

31  to  40  years 4.620  l.llt 

48  to  50  years 5.992  IM^t 

51  to  60  years 6.418  2.:^>4 

61  to  70  years 7.992  4  :?5i» 

71  to  80  years 18.182  9.f9: 

81  to  90  years 20.000  19.&'4 

In  only  65  out  of  these  357  cases  was  the  cause  of  death  as^r-- 
directly  to  intemperance.     In  another  table  he  states  that  the  niui.''-r'. 
deaths  assigned  to  delirium  tremens  and  intemperance  in  Eogland  H'i 
Wales  in  1847  amounted  to  only  731  out  of  a  total  of  22s.f60.  TL- 
shows  how  insignificant  a  proportion  of  deaths  can  be  directh*  &jfr> 
to  intoxicants.     The  basis  of  these  tables  is  open  to  some  oritiii>ii: : 
that  the  number  of  cases  is  ven'  small  fi-om  which  to  draw  any  n-ii 
conclusions,  and  the  kind  of  intemperance  called  for  is  ex^Wivf.  K 
sides,  the  ordinary  drinking  habits  in  those  days  were  eonsideniMvli":' 
tlian  at  present.    Hence,  if  tlie  cases  were  of  persons  "  dtvideilly  ada  >; 
to  drinking  habits,^'  tliey  would  nink  still  lower  in  the  scale  at  tht*  yvt^-' 
time. 

From  this  report  it  will  be  seen  that  intem j>erance  infreqnentlv  ^-.-.z^ 
death  dii'oetly,  but  its  influence  is  felt  over  a  wide  range  of  disfa>t>  ^ 
fact,  its  manifestations  are  most  marked  in  it,s  unfavorable  efft^t  'li'' 
prognosis  of  disejise  in  general.  But.  it  is  just  this  deleterious  h-A^^-^-^ 
which  is  a|)parently  overlooked  in  such  (iecisioiis  as  that  in  the'^^- 
Mcdhdeii  vs.  Life  Insurance  Co.  (see  p.  543). 

B(»aring  upon  this  indirect  influence  of  alcoholics  is  the  rewt  "t  '- 
committee  to  the  Harveian  Society  (BnYtWi  Medical  J'ounmL  1S>3.  vi'l- 
p.  100.)  About  ten  thousand  lives  were  used  in  the  construction  •  f ' 
table,  from  which  the  following  conclusions  "were  drawn : 

"  We  find,  therefore,  ui)on  the  whole,  reason  to  think  that,  iii  tbe  is* 
polis,  the  mortalit}'  among  any  considerable  gronp  of  intenipenitt*  i^J 
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'}  «on8  will  differ  from  that  generally  prevailing  among  adults  in  the  fol- 
'^'^  lowing  important  particulars,  viz. :  a  fourfold  increase  in  the  deaths  from 
^  diseases  of  the  liver  and  chylopoetic  viscera;  a  twofold  increase  in  the 
'"^  deaths  from  diseases  of  the  kidneys,  a  decrease  of  half  as  much  again  in 
^'  those  from  heart  disease,  a  marked  increase  in  those  from  pneumonia  and 
^''-  pleurisy,  a  considerable  increase  and  an  earlier  occurrence  of  those  from 
disease  of  the  central  nervous  system ;  a  marked  decrease  in  those  from 
'  ■  bronchitis,  asthma,  emphysema,  and  congestion  of  the  lungs,  a  decrease 
ii  nearly  as  great  from  phthisis,  and  a  later  occurrence,  or  at  least  termina- 
■ .  tion,  of  the  disease ;  a  very  large  decrease  in  tliose  from  old  age,  with  an 
:  increase  in  those  referred  to  atrophy,  debility,  etc.,  and  the  addition  of  a 
V  considerable  group,  referred  in  general  terms  to  alcoholism  or  chronic 
'  alcoholism,  or  resulting  from  accidents." 

:         In  1888  a  collective  investigation  committee  of  the  British  Medical 
y  Association  made  a  report  (British  Medical  Journal^  1888,  vol.  i.,  p.  1316) 
^   on  4234  cases,  with  reference  to  the  influence  of  habits  on  the  duration 
of  life  and  the  cause  of  deatli.      The  cases  were  divided  into  five  classes, 
viz.,  total  abstainers,  habitually  temperate,  careless  drinkers,  free  drink- 
ers, decidedly  intemperate.    Among  the  conclusions  the  following  have 
,.    relation  to  the  subject  under  discussion : 

"1.  That  habitual  indulgence  in  alcoholic  liquors  beyond  the  most 

moderate  amounts  has  a  distinct  tendencj'^  to  shorten  life,  the  average 

shortening  being  roughly  proportioned  to  tJie  degree  of  indulgence.  .  .  . 

"  3.  That  in  the  production  of  cirrhosis  and  gout  alcoholic  excess  plays 

the  very  marked  part  which  it  has  long  been  recognized  as  doing.  .  .  . 

"  4.  That,  cirrhosis  and  gout  apart,  the  effect  of  alcoholic  liquors  is 
rather  to  predispose  the  body  toward  the  attacks  of  disease  generally 
than  to  induce  any  special  pathological  lesion.  .  .  . 

"  6.  That  there  is  no  ground  for  belief  that  alcoholic  excess  leads  in 
'■  any  special  manner  to  the  development  of  malignant  disease,  and  some. 
^'   reason  to  think  that  it  may  delay  its  production. 

■^-         "  7.  That  in  the  young  alcoholic  liquors  seem  rather  to  check  than  to 
•   induce  the  formation  of  tubercle  j  while  in  old  age  there  is  some  reason 

•  to  beheve  tliat  the  effects  are  reversed." 

Some  life  insurance  companies  require  abstinence  of  their  policy- 
holders, or  divide  them  into  two  classes,  abstainers  and  non-abstainers. 
Not  many  of  these  companies  have  published  theii*  results,  but  what  has 

*  been  told  bears  out  the  argument  so  far  advanced  by  us.  Thus,  the 
comparative  mortality  of  the  two  sections  in  the  United  Kingdom  Tem- 
perance and  General  Provident  Institution  for  the  nine  years,  1866-74, 
is  as  follows : 

Expected  Mortality,    Actual  Mortality,    Ratio, 

General  section 2002  1977  98.80 

Abstinence  section 1111  801  72.16 

It  is  presumed,  of  course,  that  the  usual  precautions  were  taken  to 
exclude  persons  of  intemperate  habits  from  the  general  section. 

Opium  and  Allied  Narcotics. — The  influence  of  the  habitual  use  of 
these  drugs  is  usually  considered  harmful,  and  some  (juestion  relating 
to  them  is  always  put  in  the  application.  It  does  not  seem  proper  that 
this  should  include  the  infrequent  administration  of  them  for  medicinal 
purj)0ses  only,  and  regularly  with  the  advice  of  a  physician.    This  would 
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noes  tiif  pn?sent-e  or  aujwnef  oi  a  j>ijysifi«ii  s  o 
dowii  a  nUe  ?  It  is  with  some  diffUleuee  that  we  at 
tliat,  in  Hie  al>si'uee  of  a  physiyinii's  iiuiiiclatc,  the 
narcotics  would  amoiiut  to  an  iiiiproi>ei-  use  of  these 
would  be  iiichided  witliiu  the  spirit  tun\  iuteiit  <>f  ( 
the  use  of  these  drugs.  As  a  pt-iieral  i-iilo,  it  may  I 
are  rejected  hy  life  insurance  eoinpaiiies  if  the  fa< 
making  application.  It  is  true  that  there  are  the 
of  the  man  wlio,  at  veiy  infreqiiont  inten-als.  t«ki 
ture  for  au  attack  of  iiisomuia  without  eousnltin^  1 
mail  who  relieves  his  \"eiy  iiifre<iiient  euteralpria  ii 
hotli  the  nan-otic  and  the  need  for  takiufi:  it  niilitai 
acceptance  Iiy  any  goo<l  life  insuittnee  company, 
it  seems  oidy  fair  to  apply  tlie  same  rule  even  if  1 
been  issued.  It  may  be  argued  that  the  applj<-aui 
same  importance  to  the  subject  that  the  company  i 
is  plainly  put,  there  can  certainly  be  no  plea  of  i^( 
be  if  it  were  some  latent  disease.  It  is  not  for  the 
tlie  importance  of  a  question ;  it  is  his  business  to 
he  can,  and  with  the  utmost  good  faith.  If  he  sta 
company  then  decides  to  accept  him,  he  is  ivlievwl 
in  the  matter.  We  fear,  however,  after  considering 
cial  construction  in  such  matters,  that  our  opinion 
adopted.  But  where  the  courts  would  draw  the  li 
there  are  no  decisions  on  the  subject.  On  the  othe 
tion  of  a  iihysician  to  take  any  one  of  these  flrugs  i 
tion  to  the  individual  from  telling  the  fact.  dqIcs 
been  long  continued  or  recent, 

Tliere  is  anntlier  phase  of  this  subject  wliich  mus 
many  of  the  old  policies  and  some  of  the  new  there 
asked  wth  refci-enee  to  these  narcotics.  Conseque 
the  applicant  is  not  di-awn  to  the  subject.  In  all  of 
is  some  general  declaration  to  the  effect  tijat  the  ap 
no  niateriiil  fact  from  tlie  insurer,  or  is  doinjy  nol 
shorten  his  life.  Hence  arises  the  question,  Is  the 
of  tills  kind  n  material  fact?     Does  it  tend  to  hIiow 


THE  MEDICAL  JURISPRUDENCE  OF  LIFE  INSURASCE.  553 

.  functional,  for  it  entirely  disappears  after  the  use  of  the  drug  is  discon- 
tinued. ^Vll  the  other  eifeets  of  the  drug  are  exerted  upon  the  nervous 
system,  but  in  only  a  small  proportion  of  cases  does  its  use  lead  to 
sufficient  mental  alienation  to  amount  to  insanity.  Tuke  {Dictmmnj  of 
Psychologmtl  Medicine,  vol.  ii.,  p.  820)  says:  '^The  prognosis  of  mor- 
phiomania  as  a  disease  is  most  unfavorable;  it  terminators  sooner  or 
later  fatally  by  general  marasmus.  A  certain  number  of  patients  be- 
come insane,  while  othei*s  commit  suicide." 

Osier  (Practice  of  Medicine  j  p.  1006)  says:  ^'Finally  a  condition  of  as- 
thenia is  induced,  in  which  the  victim  takes  little  or  no  food,  and  dies 
from  the  extreme  bodily  debility." 

Levinstein  (Morbid  Craving  for  Morphia,  p.  108)  makes  practically  the 
same  statement.  But,  after  all,  these  are  only  "  glittering  generaUties," 
and  it  must  be  remembered  that  these  men  only  come  in  contact  with 
the  worst  cases.  "On  the  other  hand,  we  have  a  gi'eat  deal  of  testimony 
that  the  habit  can  be  indulged  in  to  a  considerable  extent  and  for  a  long 
time  with  no  apparent  detriment  to  the  general  health.  In  the  famous 
case  of  the  Earl  of  Mar  it  was  proven  that  he  had  been  in  the  habit  of 
taking  laudanum  for  thirty  years,  sometimes  as  much  as  two  or  three 
ounces  daily.  At  this  trial  there  were  many  examples  of  persons  ad- 
duced who  had  taken  opium  without  evil  effects  for  many  years.  While 
the  testimony  of  the  experts  was  that  the  habit  tended  to  shorten  life, 
they  coidd  give  no  examples  of  that  residt. 

In  India,  if  we  can  accept  the  testimony  of  the  British  medical  officers 
there  stationed,  the  moderate  use  of  opium  is  in  no  marked  particular 
harmful.  This  is  very  elaborately  considered  in  the  British  Medical  Jour- 
nal (Dec,  1893,  Jan.  and  Feb.,  1894)  i^  the  analysis  of  over  one  hun- 
dred reports  from  medical  officers  and  civilians  resident  in  India.  The 
abstract  states  that  the  moderate  use  of  opium,  meaning  thereby  from 
two  to  eight  grains  daily,  was  directly  beneficial  as  a  prophylactic 
against  malaria,  diarrhoea,  dysentery,  and  cholera,  and  that  in  no  case 
were  its  evils  as  great  as  those  of  alcohol.  Most  of  the  reports  were  to 
tlie  effect  that  opium  smoking  was  injurious,  although  they  did  not  in- 
dicate in  what  way.  As  regards  the  dangers  of  the  opium  habit  in 
India,  Sir  Joseph  Fayrer  (British  Medical  Journal,  1893,  vol.  ii.,  p.  1195) 
says :  "  It  is  said,  I  believe,  by  its  opponentis,  that  the  tendency  to  oj)ium 
eating  is  ever  to  increase,  to  induce,  it  may  be,  slow  but  sure  degrada- 
tion and  destruction.  I  do  not  beUeve  this.  In  the  course  of  many 
years*  experience  in  India  I  have  known  so  many  w^ho  have  been  habitual 
consumers  of  a  small  quantity  of  opium,  without  in  any  way  suffering 
from  it,  or  without  any  tendency  to  increase  the  habit,  that  I  am  unable 
to  agree  with  those  who  state  otherwise.  ...  It  seems  to  me  that  this 
crusade  against  opiimi,  though  well  meant,  is  not  reasonable.  It  is  as 
unfair  to  argue  from  the  habitues  of  opiimi-smoking  houses  as  it  is  from 
the  frequenters  of  gin  palaces  and  other  haunts,  where  the  most  degraded 
forms  of  alcoholic  abuse  may  be  met  with  in  our  own  country.  Both, 
in  extreme  cases,  are  an  e\il ;  but  the  moderate  use,  either  of  alcohol  or 
of  oi)ium,  must  be  left  to  the  discretion  of  those  who  feel  called  upon  to 
take  them." 

On  the  other  hand,  the  verj'  different  status  of  the  opium  habit  in  this 
countiy  must  ])e  remembered.  In  India  it  is  openly  indulged  in,  and 
opium  seems  to  take  the  place  of  both  alcohol  and  tobacco.    Here  its  use 
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is  a  secret  vice,  practiced  chiefly  by  those  wliose  will-power  L>ii  a'-T'^  . 
either  on  account  of  some  painf  id  disease  or  by  liereility.   T>  .:: .  ;:. 
sidious  method  of  use  is  commonly  adopted  here,  that  of  Ini-Hlt^.L . :.; 
tion.    Like  all  other  seci'et  vices,  there  is  a  eoustaut  tendouiv  tntiik-  L^^- 
amounts,  and  this  incUnation  is  here  usuallv  jn-atiliod,  cijii:nir  • 
experience  in  India.     Hence  we  can  only  say  that  it  is  not  laL'V 
the  same  rules  totlie  habit  here  and  in  India.     But  o^^'iIlg  r...  :L^ -l 
abseui^e  of  statistical  information,  we  are  nnable  to  say  what  ♦ffr^ • ;  ..• 
upon  the  duration  of  life.     It  would  seem  to  lis,  however,  t**  •' »:. 
rial  fact,  tlie  existence  of  which  should  be  communic^itiHl  to  tb-  >  - 
for  liim  to  act  upon  as  lie  wishes. 

Similar  remai'ks  must  apply  to  the  chloral  habit  an<l  ntLrr  :•:-:• 
drug  addiction.     So  far  as  we  know,  they  do  not  give  ris*-  to  an}  :. 
changes,  but  all  the  testimony  we  liave'is  to  the  eflfe<*t  that  tli'-;-  :: 
cidedlv  haimiful,  and  have  a  marked  tenden<*v  to  shoiton  litV.  T:.  '.- 
ence  of  any  of  these  habits,  present  or  past^  is  a  nuiterial  ta«T,  wL;  i.i> 
be  communicated  to  tlie  insiu-er. 

Family  Record. — Heredity  plays  a  verj-  important  i>art  in  st-  . 
eases,  and  is  regai'ded  of  so  much  consequence  that  iiisui*ei>  r^^\ts:.\  - 
for  the  family  history  vdWx  considerable  detail.     Many  a]»jtlican;> : 
surance  are  rejected  simply  on  their  bad  family  record.    Tiin  ap  . 
relatives  does  not  count  for  so  much  as  their  state  of  healtli,  it  1.  l:. 
the  cause  of  their  death.     While  many  diseases  may  Ik*  due  U^  ^  i 
tent  to  heredity,  only  those  in  which  this  intiuenceis  num^  jini' 
are  specifically  mentioned  in  the  applications.     These  usually  iin.;: : 
sanity  and  other  nervous  diseases,  grout,  rheimiatism,  eonsuni}'!!";  - 
ula,  and  cancer.     And  in  this  connection   tlie  statenunt  that  O: 
of  th(»  mothers  death  was  childbirth  always  casts  a  cloud  «ni  tljr  r-i. 
is  held  that  name  usually  is  simj)ly  a  disguise  for  phthisis.    Evt i  v. 
the  duration  of  the  illness  is  stated  to  be  shoi-t,  it  is  pn»bal»if  ili." 
exhaustion  of  parturition  has  brought  ti>  a  sudden  clos^'  tlit-  rl:r«»:.  ■ 
ease.     This  has  long  been  a  behef  among:  insurance  exaniiiit-rs,  ail 


aisiuiip 
was  an  actual  mortality  of  22  against  an  expected  mortalitvof  17" 
the  Hm.  Table ;  that  is  to  say,  the  mortality  was  25.2  iK»nrnt.iii  v.\ '^' 
the  (exported.   Out  of  22G  pei-sons  the  dcixtli  of  wliose  luothers  was  .i^  -- 


nipt  IV 

tality  2.')  jx'ivent.  greater  than  was  reasonable  to  expect,  wliih/  t1j»  '■ 
of  th(?  mot  li(»r  from  (.'liildbirth  made  it  28  percent,  grreater.    On  f'>iiii'.  '• 
th(»  caiis(*s  of  d(*atli  in  the  two  sets  of  cases  it  wa^  noticed  that  tii'-r 
losis  l)oro  nearly  the  same  proixw-tion  in  each,  being  18  peix*eut.  L 
former  and  lf>  percent,  in  the  latter. 

In  the  ease  of  Baler  vs.  Life  Insuratwe  Co.,  4  Bigelow's  Life  in:'i .' 
Rep.  355,  the  insured  gave  a  negative  answer  to  the  question,  **Huvi 
parents,  uneh^s,  aunts,  brothers,  or  sisters  of  the  partv  been  afflii-tni  ^ 
insanity,  or  with  any  ])ulmonaiy,  scrofulous,  or  with  anv  other  co!i?' 
tional  disease  ? ''        * 

It  was  j)roven  beyond  doubt  that  at  least  one  brother  had  died  ei  ■: 
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'*'  sumption  and  probably  others.    It  was  held :  "  It  is  true,  the  twentieth 
question  is  very  far-reaching.   And  the  answer  to  it,  being  an  unqualified 

*  negative,  was  a  veiy  incautious  and  dangerous  assertion,  but  it  is  not  for 

•  the  court  to  alter  the  plain  contract  of  the  parties.'' 

In  the  case  of  Insurance  Co.  vs.  Oray  et  aJ,,  91  111.  159,  the  insured 
'  *  gave  a  negative  answer  to  the  question,  "  Have  either  of  your  parents, 
-  brothers  or  sisters,  ever  had  any  pulmonary,  scrofulous,  or  any  mental 
^    or  constitutional  or  hereditan'  disease  1 " 

On  appeal  it  was  held :  "  The  evidence  that  both  parents  died  of  pul- 
=  monary  consumption,  of  which  tlioy  each  suffered  for  several  yeai's  before 
their  respective  deaths,  is  all  one  way.  It  is  proved  by  relatives,  neigh- 
.  bors,  and  physicians,  and  it  is  not  reasonable  to  assume  that  the  assured 
was  even  ignorant  of  this  fact,  for  he  seems  to  have  been  living  with  or 
near  his  parents  during  the  time  they  were  thus  afflicted.  There  is  no 
effort  to  prove  that  either  of  them  died  of  a  fever,  or  were  even  sick  of  a 
fever.  The  disease  of  which  they  died  is  generally  believed  to  be  heredi- 
tary, and  it  is  impossible  to  escape  the  conviction  that  the  truth  here  was 
withheld  because  its  communication  would  either  have  defeated  the  ap- 
plication for  the  policy  or  materially  increased  the  premiiuns  for  the 
risk." 

In  the  case  of  Insurance  Co.  vs.  Gridleyj  100  U.  S.  614,  to  the  question, 
"  Have  the  person's  [whose  life  is  to  be  insured]  parents,  uncles,  aunts, 
brothers,  or  sisters  been  afflicted  with  consumption,  scrofula,  insanity, 
epilepsy,  disease  of  the  heart,  or  any  other  hereditary  disease  f "  the  as- 
sured answered,  "  No  hereditary  taint  of  any  kind  in  family  on  either 
side  of  house,  to  my  knowledge." 

It  was  proven,  on  behalf  of  the  company,  that  an  uncle  of  the  insured 
was  insane  for  more  than  a  year,  and  uiat  he  died  in  an  asylum,  twenty 
years  before  the  application  for  insiutmce.  And  it  was  argued  that  on 
this  ground  a  verdict  should  be  rendered  for  the  company.  It  was  not, 
however,  and  on  appeal  it  was  held :  "  To  make  out  the  defense  sought 
to  be  established  by  the  insurers,  three  things  were,  therefore,  necessary 
to  be  shown :  that  the  alleged  insanity  of  the  uncle  had  existed ;  that  it 
was  hereditary ;  and  that  both  of  these  things  were  known  to  the  appli- 
cant when  he  answered  the  question.  The  first  point  was  clearly  proved. 
In  relation  to  the  second  and  third  there  was  no  proof  whatever.  What 
was  proved,  without  what  was  not  proved,  was  of  no  account.  The  de- 
fense, therefore,  whoDy  failed."  This  seems  very  reasonable,  as  the  de- 
fense, on  its  face,  is  only  a  quibble. 

Here  there  was  a  proper  indication  for  the  use  of  the  term  "  heredi- 
tary." In  some  cases,  however,  it  seems  to  be  confounded  with  the  term 
"  inherited."  The  definition  of  "  hereditary,"  according  to  Webster,  is, 
"  Transmittc^d,  or  capable  of  being  transmitted,  from  a  parent  to  a  child ; 
as,  hereditary  disease."  Except  for  its  narrow  limitations  to  lineals  only, 
this  definition  is  exactly  what  the  insurer  means.  The  insurer  does  not  care 
to  know  a]x)ut  diseases  which  are  already  transmitted  to  the  applicant,  for  in 
that  case  his  physical  condition  is  already  such  as  to  warrant  his  rejection. 
But  the  insurer  does  wish  to  know  about  diseases  in  the  family  which 
are  capable  of  being  transmitted,  and  which  may  break  out  in  the  usual 
wav  at  anv  time.  To  say  in  effect  that  the  disease  must  be  inherited  is 
absurd,  for,  to  make  a  bull,  it  cannot  be  proved  that  it  is  an  inherited 
disease  until  it  has  been  inherited,  i.e.,  developed.    This  view,  however, 


know  whether  it  was  hereditarj-  or  uot,  but  tLat  he 
was.  It  was  held  that  it  must  be  proven  that  it  v 
oliaracter,"  iii  order  to  come  within  the  question  ah 
judge  said  that  "  the  undoubted  object  ot  that  qu' 
information  as  to  whether  iusaoiity,  scrofulous  am 
had  developed  iu  an  hereditary  form  ainou^  the  r 
cant."  That  is  true ;  but  the  question  did  nut  state 
be  an  inlierited  one.  Consumption  is  an  hereditary 
one  half  of  the  cases  we  can  get  e-ridenee  of  its  diat 
herited  from  the  progenitors  or  the  collaterals  of 
accidental  development  of  tlie  other  fifty  peri'ent.  d 
sumption  from  being  an  hereditajy  disease.  The  qt 
to  a  particular  instance,  but  does  ask  if  the  indiWdut 
itary  constitutional  disease.  How  many  generatioiii 
an  hereditary  disease  T  The  medical  testimony  a»lnii 
on  this  point. 

A  somewhat  different  criticism  must  be  made  i 
vs.  Life  iHsurance  Co.,  15  Hun  227.  Here  the  insu 
answer  to  the  question,  "  Have  the  party's  parents,  iir 
or  sisters  been  afQicted  with  consumption,  si^rufuli 
diseases  of  the  heart,  or  other  hereditary  disease  1 " 

It  was  proven  that  the  mother  of  the  insured  li 
of  iusaiiity,  in  each  ease  apparently  due  to  accideu 
fever  or  displacement  of  the  uterus.  Although  t 
waiTanties,  it  was  held  that  the  last  three  words  of  tl 
all  the  others,  and  were  intended  to  show  that  the 
must  be  the  product  of  heredity. 

This  definition  was  right;  but  does  not  the  de\ 
disease  indicate  a  weakness  of  the  system  which  is  < 
sion  to  the  offspring,  and  hence  hereditary- 1  Hered 
necessarily  inherited.  An  outbreak  of  insanity  ni 
women  solely  as  tlie  result  of  a  displacement  of  the 
is  associated  with  it  a  latent  capacity  for  mental  al 
there  nrc  few  of  our  women  who  would  not  be  in 
time  of  their  lives.     Tlien  this  inability  to  resist  nc 
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t 

.  and  sixty-five,  as  compared  with  a  normal  standard  of  one  thousand  deaths 
;.^in  the  general  population  during  tliese  years.  {Medical  Handbook  of  Life 
"  Assurance,  by  Pollock  and  Chisholm,  p.  206  et  seq.) 

■'  PROPESSIONAL  MEN. 

'^  Clergjinan 656 

: .  Schoolmaster 719 

Barrister 842 

Artist 921 

Physician 1122 

Musician 1314 

MERCHANTS. 

Coal  merchant 758 

BookseUer,  stationer. 825 

General  shopkeeper 865 

Ironmonger 895 

Fishmonger,  poultei*er 974 

Tobacconist 1000 

Cheesemonger 1009 

Chemist,  druggist 1015 

Greengrocer,  fruiterer 1025 

MANUAL  WORKERS. 

Gardener,  nurseryman 599 

Farmer 631 

Agi*ioultural  laborer 701 

Fisherman 797 

Carpenter,  joiner 820 

Baker,  confectioner 958 

Builder,  mason,  bricklayer 969 

Tailor 1051 

Printer 1 071 

Stone,  slate-quarrier 1122 

Cutler,  scissors-maker 1309 

File-maker ^  . . .  1667 

Earthenware  manufacturer 1742 

OCCUPATIONS  PARTICULARLY  SUBJECT  TO  INTEMPERANCE. 

Butcher 1170 

Brewer 1361 

Cab,  omnibus  service 1482 

Inn-keeper,  publican 1521 

Costermonger,  street-hawker 1879 

While  the  courts  are  quite  strict  in  their  construction  of  the  statement 
of  the  insured  as  to  his  occupation,  they  will  accept  no  quibbling  defense 
on  the  part  of  the  company,  as  the  following  cases  show.  In  the  case  of 
Life  and  Accident  Co,  vs.  BurroughSy  69  Pa.  St.  43,  the  insured  stated  in 
his  application  that  he  was  an  earthenware  manufacturer.  His  death 
was  due  to  peritonitis,  caused  by  an  accident  while  working  in  a  hay 
field.  It  was  proven  that  he  was  on  a  visit  to  his  grandfather  and  was 
helping  him  in  the  haying.  The  court  held  that  this  constituted  no 
change  of  occupation. 

A  similar  ruling  was  given  in  the  case  of  Stoned  Administrators  vs. 
Casualty  Co.,  34  N.  J.  L.  371,  where  it  was  held  that :  "  A  teacher  who  has 
a  home  in  the  course  of  erection  may  visit  said  house  as  a  spectator,  with- 
out doing  anything  which  is  aside  from  the  ordinary  line  of  his  life.'' 
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neighbors  from  tliuir  biiruing  dwelling  be  call<^  &  i 
a  wTecker,"    This  was  indorsed  in  121  N,  Y.  718, 
^  Similarly,  in  the  ease  of  Qrattati  vs.  Life  Insurancf 

■•  „,  was  held  that  there  was  no   material  difference  be' 

■  maker  and  a  soda-water  peddler. 

On  the  other  hand,  where  there  is  any  suspiciot 

cealnient  the  decisions  are  very  severe  against  the  ini 

case  of  Hartmann  vs.  Life  Insurance  Co.,  21  Pa.  St.  4( 

;  the  insured,  who  represents  himself  to  be  a  farmer, 

taker  by  occnpation,  and  if  the  busiuess   of  slave-tE 

* '  his  life  to  greater  danger  than  farming,  it  is  not  pf 

■ '  conclusion  mat  the  policy  was  thereby  rendered  vi 

I : :  willfully  made,  it  was  a  fraud ;   and  though  made  igi 

^  .    .    ,       ■ :  take,  it  was  a  warranty  by  the  express  terms  of  the  p 

T/,-   ;       '\  "The  court  verj' properly  charged  that  the  occupa 

*  which  his  duty  required  him  to  disclose,  was  that  bus 
engaged  in  at  the  time  he  made  his  application.     li 

I  ■  he  learned  in  his  youth,  and  which  he  had  followed  yt 

*  -^^  indeed  be  immaterial  whether  he  told  the  truth  or 
J  _  I  \.  .  would  have  been  mere  folly  in  the  insurers  to  ask  bin 
j  '  '  t  ' '  Again,  in  the  case  of  Aid  Society  vs.  White,  100  Pa 
1  ;          .  ■  '                                   stated  in  his  application  that  he  was  a  laborer,  but  it 

^.    .  ! ,  had  done  no  work  at  all  for  several  years.    The  Appell 

;;■■;;  it  was  an  error  to  ehat^:  "We,  therefore,  instmct  y 

\\     '   -  'laborer'  in  evidence  shows  that  Murray  was  a  labor 

.'■        '■•  and  covers  the  question  in  the  application,"     It  w« 

.  ■  .■_"_ ',  merely  temporary  suspension  of  tne  alleged  oecupat 

■  .;  .  I  stitute  a  breach  of  warranty,  but  that  a  suspension  ea 

i  *  number  of  years  would. 

y  " "  This  was  apparently  the  view  taken  in  the  case  of 

■t  :     *;.'  surance  Co.,  7  Daly  321.     The  insured  stated  in  his  a 

occupation  was  "manufacturing."    It  was  held  that  tl 

'■     ' ';     : ;  keeping  a  billiard  saloon  at  the  time  of  the  application 

-_        .     :  •  a  breach  of  warranty,  for  he  had  been  for  maay  years 

"     "  ' '  .  facturing  soda-water  and  expected  to  resume   that 
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"ceive,  were  likely  to  do  so.  The  inquiry  as  to  his  vocation  was  what  it 
--then  was  and  what  it  had  been.  His  answer,  *  Traveling  agent/  was  true 
■as  to  what  it  then  was,  but  untrue  as  to  what  it  had  been;  for  the  in- 
'  quiry  as  to  his  past  vocation  obviously  called  for  the  statement  that  he 

•  had  been  a  painter  and  a  soldier  as  well  as  a  traveling  agent.  The  answer 
•was  false  from  the  clear  and  manifest  failure  to  tell  the  whole  truth." 
-This  ruling  was  reversed  in  59  N.  Y.  557,  chiefly  on  the  ground  that  the 

statements  of  the  insiu'ed  were  representations  only,  and  not  warranties. 
One  of  the  most  common  phases  of  this  subject  to  be  decided  arises 
from  the  applicant's  answer  to  the  question  whether  he  is  engaged  in  the 
occupation  of  selling  liquors.  The  form  of  question  used  for  eliciting 
this  information  varies  so  much  that  no  fixed  rules  can  be  deduced  from 
the  determinations  of  the  courts.  Generally  it  may  be  said  tliat  if  the 
questions  as  to  the  liquor-selling  are  clearly  put  by  the  company,  the 

•  courts  will  construe  as  material  and  fatal  any  falsity  in  the  answer. 
.  Thus,  in  the  case  of  Dwight  et  ah  vs.  Life  Insurance  Co,,  100  N.  Y.  341, 

the  insured  gave  a  negative  answer  to  the  question,  "  Is  he  now  or  has 
'.  he  been  engaged  in  or  connected  with  the  manufacture  or  sale  of  any 
beer,  wine,  or  any  other  intoxicating  liquors?"  It  was  proven  that  the 
insured  had  kept  a  hotel  for  three  years,  and  had  sold  wines  and  liquors 
to  his  guests,  although  there  was  no  bar  in  the  hotel.  It  was  held  that 
this  constituted  a  breach  of  warranty. 

On  the  other  hand,  the  courts  will  here,  as  elsewhere,  give  the  insured 
the  benefit  of  any  construction  of  the  contract  that  may  be  possible.  In 
the  case  of  McOurk  vs.  Life  Insurance  Co,,  56  Conn.  528,  a  correct  defini- 
tion was  used  with  telling  effect  against  the  company.  The  insured 
stated  in  his  application  that  he  was  a  "  grocer."  It  was  proven  that  he 
sold  liquoi*s  freely  in  his  store,  but  it  was  held  that :  "  Webster  defines 
the  meaning  of  the  word  *  grocer'  to  be  *  A  trader  who  deals  in  tea,  sugar, 

Sices,  coffee,  liquors,  fruit,  etc.'  The  word,  therefore,  properly  describes 
eGurk's  occupation,  and  nothing  whatever  appears  in  the  case  tending 
to  show  any  want  of  sincerity  on  his  part  in  his  answer,  much  less  that 
by  it  he  committed  a  fraud  on  the  defendants  which  made  void  the  con- 

•  tiuct  of  insurance  in  its  inception.  He  doubtless  believed  at  the  time 
that  the  word  *  grocer'  covered  his  entire  occupation."  This  ruling  seemed 
for  a  moment  incorrect,  but  the  Century  Dictionary  bears  out  Webster, 
and  we  remember  that  we  have  hardly  ever  seen  a  country  grocery  where 
liquor  was  not  sold. 

A  very  fine  point  was  decided  in  the  case  of  Kenyon  et  al.  vs.  Aid  Asso- 
ciation,  122  N.  Y.  247.     The  insured  was  asked :  "  Profession  or  occupa- 
^  tion  T    State  pre\aous  nature  of  business. 

"^.  Importer  and  wholesale  dealer  in  wines  and  liquors. 
"  Q.  Is  the  person  engaged  in  any  way  in  the  retailing  of  alcoholic 
liquors  ? 

"A.  No ;  keeps  no  bar  and  sells  only  at  wholesale ;  have  government 
:  license  and  town  license." 

These  answers  of  the  insured  were  regarded  as  strict  warranties.     It 

was  proven  that  he  sold  by  measure  and  bottle,  in  quantities  less  than 

five  gallons,  but  not  to  be  drunk  on  the  premises.     It  was  held  that  this 

,  was  not  incompatible  with  his  statement  that  he  was  a  wholesale  dealer, 

in  view  of  the  elaborate  explanation  he  had  made  in  the  next  answer ; 

.  that  he  intended  to  convey  the  idea,  and  did  convey  it,  that  he  did  not 
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rest n( -ting  the  riglit  of  travel  and  rewid<>iiee,  lu 
striotioiiK  weit?  tiuit*  complioated,  and  extended  ov 
policy.  Of  lat#  years  they  have  been  Tnu<:h  sinipli 
t»i  tlie  first  year  or  two  only.  These  clauses  ar» 
quite  rigidly  by  the  crturts,  but  in  one  (»f  the  earl 
Jusiirance  and  Ti-wst  Co.,  3  Bosworth  530,  a  libera 
The  insured  was  forbidden  to  visit  "  those  parti 
which  lie  Bouth  of  tlie  southern  boundaries  of  Vi 
He  received  a  i>eniiit  "  to  travel  anywhere  in  the  I 
be  north  of  the  south  boundary  ftf  Virginia  by  Ji 
taken  sick  in  Appaludiicola,  Fla.,  on  June  11th,  wo. 
and  died  there  on  July  20th.  It  was  held  that  the 
for  the  disability  to  perform  the  condition  was  ti 
cuired  witliout  any  default  or  nepleet  on  his  part. 

This  opiiiiou  was  overruled  in  the  ease  of  £■ 
Co.,  64  N.  Y.  304,  on  a  permit  of  a  similar  elianict* 
no  effort  to  return,  it  is  true,  but  the  court  held  th 
this  claim  [tliat  it  was  the  act  of  God]  is,  that  h 
being  able  to  return.  He  went  south  for  liusiness  ji 
the  jwHcy  would  be  avoided  if  he  did  not  retimi  bj 

A  similar  decision  was  rendered  in  the  ease  c 
Imurance  Co.,  ii  R.  I.  38.  Here  the  inwui-ed  I>otwt 
bcr  lutli  was  not  allowed  to  Ije  in  any  j»ortion  of  t 
side  of  certain  liaincd  States,  more  than  five  days  ^ 
wont  to  Jlarjlund,  which  was  outside  the  perrnitt 
thei-e  ten  days,  when  he  diwl  of  ai>oplexy.  This  di 
to  tlic  climate  or  the  eountrj-,  but  the  eoni-t  held  f  ha 
enire,  and  the  ixtliey  was  void  according  to  tlie  ter 
This  case  seems  particularly  sevei-e,  as  the  insun 
Rhode  Island,  who  was  called  to  Mnrj'Iand  on  aeeo 
temporari'  absence  of  the  Bisliop  of  SlarTidand,  to  a 
canonical  duties,  and  also  because  the  fatal  disease  ' 
the  climate  or  the  voyaRc.  Tlie  court  probably  eon 
rigidly  because  a  permit  to  extend  fais  time  beyond 
Lave  been  obtained  by  the  insured. 
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1   around  Cape  Horn  or  by  Vera  Cruz."    He  went  to  California,  was  taken 

:.    sick,  and  returned  home  by  way  of  Panama.    There  was  no  usually  trav- 

:.  eled  route  then  by  way  of  Vera  Cruz,  and  the  one  chosen  was  the  safest 
and  shortest.  But  the  court  held:  "It  is  of  no  consequence  that  the 
route  taken  home  by  the  assured  was,  or  may  have  been,  as  the  plaintiff 
offered  to  prove,  the  safest  and  shortest.     The  policy  excluded  him,  if  he 

.  would  avail  himself  of  the  provisions  and  of  tlie  assurance  contained  in 
it,  from  being  governed  by  what  was  advisable  and  expedient.  It  fixed 
the  terms  upon  which  the  promise  should  be  binding,  and  upon  which  it 
should  be  annulled.     By  these  terras  the  parties  are  bound.     There  hav- 

'  ing  been  a  breach  of  the  condition,  the  contract  is  thereby  rendered  void." 
The  "  glorious  days  ^  of  Bill  Tweed  and  the  still  brighter  days  of  his 
downfall  are  recalled  in  the  case  of  Douglas  et  dl.  vs.  Life  hisnrance  Co, 
83  N.  Y.  492.  Tweed  took  out  a  policy  in  1868  which  contained  the  re- 
striction that  the  insured  should  not,  "  without  the  written  consent  of 
this  company,  previously  obtained,  travel  upon  the  seas  except  in  voyages 
between  coastwise  parts  of  the  United  States."  As  is  weU  remembered, 
Tweed  was  arrested  and  sent  to  jail,  but  escaped  from  custody  on 
September  4,  1875.  He  was  not  found  until  September,  1876,  when  he 
was  recaptiu-ed  at  Vigo,  in  Spain.  Needless  to  say,  he  had  not  obtained 
the  consent  of  the  insurance  company  for  this  little  trip.     They  very 

■  properly  and  successfully  resisted  payment  on  this  technical  point.  Had 
it  been  any  one  but  a  notorious  criminal,  who  broke  the  conditions  of 

:  his  policv  in  violation  of  the  law,  it  is  more  than  likely  that  no  ques- 
tion would  have  been  raised  about  the  settlement  of  the  claim  by  the 
company. 

In  the  case  of  PohalsJci  vs.  Life  Insurance  Co,,  36  N.  Y.  Sup.  Ct.  234, 
there  were  the  usual  restrictions  in  the  policies  issued  at  that  time,  for- 
biddhig  the  insured  to  pass  outside  of  the  United  States  and  Canada. 
The  insured  had  business  in  Havana,  and  obtained  the  following  permit 
without  extra  charge :  *•  Permission  is  hereby  given  to  J.  M.  Pohalski 
to  proceed  to  Cuba,  and  return  before  April  1, 1871.  He  to  take  liis  own 
risk  of  death  from  epidemics.''  He  went  to  Cuba  and  died  there  in  Feb- 
ruary, 1871,  of  yellow  fever.  Payment  of  the  policy  was  resisted  on  the 
groimd  that  yellow  fever  belonged  to  the  class  of  diseases  known  as  epi- 
demics.    It  is  most  likely  that  this  was  the  idea  that  the  insurers  had 

.  when  the  permit  w^as  given.  But  the  referee  found  that,  as  the  word 
was  ordhiaiily  used,  it  refeired  to  a  condition  of  a  disease,  in  which  the 
number  of  cases  of  that  disease  were  so  great  that  it  might  be  o^ed  gen- 
erally prevalent.     He  found  that  yellow  fever  was  endemic  in  Havana 

.  at  the  time  of  insured's  illness  there,  but  not  epidemic ;  in  fact,  it  seemed 
probable  that  the  cases  which  occurred  there  during  that  time  might  be 
called  sporadic,  so  infrequent  were  they.  We  think  this  a  very  proper 
verdict  under  the  circumstances.  The  permit  was  so  loosely  drawn  that 
on  its  face  it  had  no  other  meaning  than  the  one  given  above.  The  at- 
tempt was  made  to  introduce  parol  evidence  that  between  the  parties 
it  had  the  interpretation  which  the  defendants  desired,  but  this  was  suc- 
cessfully resisted.  The  case  was  then  carried  to  the  Court  of  jippeals 
and  judgment  affirmed  (56  N.  Y.  640). 

Age. — The  question  of  age  is  one  of  fundamental  importance  in  life 

•  insurance,  for  upon  it  depends  the  amount  of  the  premiums  to  be  paid, 
•except  in  some  assessment  companies.     Furthermore,  it  is  of  prime  con- 


This  qiiestioa  is  construed  thus  closely  by  the  coi 
no  deceut  excuse  for  any  misstatement  in  referem 
caunot  Ije  pleaded,  and  any  Qeglie^euce  in  reference  t 

Prior  Rejection. — This,  like  uie  preceding,  is  a  ■ 
moment  to  the  compauy  that  it  regularly  asks  in  tl 
the  non-acceptance  of  the  risk  by  any  other  compan} 
has  been  accepted  at  a  higher  premium  than  was  t 
directly  asked  by  the  company,  it  is  not  mat«rial  : 
make  any  statement  concerning  his  prior  rejectioii 
decided  in  the  case  of  Goodwin  vs.  Life  Insurance  Co.. 

But  if  the  question  is  asked,  absolute  accuracy  sti 
answering  it,  for  the  courts,  regarding  this  as  a  nu 
have  been  quite  strict  in  construing  the  answer. 
McDmitild  vs.  Life  Insurance  Co.,  4  Bigelow's  Life  ! 
the  insured  denied  falsely  that  there  had  been  a  prior : 
company.  It  was  held  that :  "  If  the  statement  is  i 
true  in  fact — not  in  the  sense  if  it  be  fraudulent,  oi 
the  sense  that  there  is  moral  culpability — then  the  j 
This  rule  was  applied  with  great  severity  in  Edingti 
aurance  Co.,  77  X.  Y.  564.  In  this  case  it  was  pro*-i 
tion,  which  was  expressly  made  part  of  the  pohcv, 
statements  were  "  in  any  respect  false  or  fraudulent 
be  void.  The  insiu-ed  was  asked,  "  Has  any  applica 
this  or  to  any  other  company  for  assurance  on  the  lif 
so,  with  what  result  I"  He  answered,  "Yes,  and 
Yes,  accepted."  It  was  proven  that  the  insured,  om 
up  aud  signed  an  appU(»tion  to  another  company. 
agent,  one  Windsor,  to  the  examiner's  oflBee,  aud,  n 
decided  to  return  later.  The  agent  in  the  meantime 
who  fold  liim  that  the  risk  was  a  had  one,  that  the  ( 
be  a  farce  and  an  unnecessary  expense  to  the  company 
told  these  facts  to  the  applicant,  and  destroyed  the  ap 
the  applicant  was  never  examined,  and  no  i-ecord  w 
company.  Nevertheless,  the  court  held  as  follows 
shows  beyond  question  that  an  application  for  insc 
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.  without  an  examination.  That  left  the  case  precisely  as  if  an  examina- 
\\  tion  had  been  made  and  his  application  had  been  rejected.  It  was  just 
such  information  as  this  that  the  questions  put  to  the  assured  in  these 
^  applications  were  designed  to  elicit.  The  answers  were  clearly  untrue, 
no  matter  how  innocently  they  may  have  been  made.  There  was  nothing 
upon  tills  branch  of  the  case  for  submission  to  the  jury,  and  the  judge 
should  have  held  that  these  answers  avoided  the  policies.'' 

Tho  case  was  brought  up  again  before  the  same  court  (100  N.  Y.  536), 
and  the  decision  above  given  was  aflOmied  in  stronger  language :  "  The 
.  test  is  not  whether  Windsor  or  the  medical  examiner  had  authority  to 
r  finally  reject  the  application.  If  they  were  utterly  without  authority  to 
.  dispose  of  it,  and  so  the  company  never  acted  upon  it,  at  least  there  was 
an  application  to  the  company,  which  was  not  successful  and  did  not 
•   end  in  an  accepted  insiu*ance." 

A  rather  fiiie  point  was  made  in  the  case  of  Langdo^ii  vs.  Life  Insur- 
ance Co.,  14  Fed.  Rep.  272.  Here  the  question  was,  "  Has  any  application 
ever  been  made,  either  to  this  or  to  any  other  company,  upon  which  a 
policy  was  not  issued  ?  "  This  was  answered  in  the  negative,  but  it  was 
proven  that  on  the  day  prior  to  his  taking  out  the  insiu-ance  with  the 
above  company  he  made  application  to  another  company,  and  was  ex- 
amined for  it.  The  examiner  considered  the  risk  unsatisfactory,  and  so 
stated  in  his  report  to  the  company.  This  report  was  not  acted  on  until 
several  days  later.  In  view  of  tiiese  facts  it  was  held  that:  "If  the 
question  had  been,  *  Has  any  application  ever  been  made,  to  this  or  to 
any  other  company,  upon  which  a  policy  has  not  been  issued  ? '  I  should 
have  had  little  difficulty  in  deciding  that  the  answer  was  false ;  but  I 
think  there  is  a  distinction  between  tlie  words  ^was  not'  and  ^has  not 
bee^h*  issued.  I  think  a  person  of  ordinary  intelligence  might  answer  no 
to  the  first  form  of  the  question,  supposing  that  the  company  desired  to 
know  whether  an  application  had  been  made  and  rejected.     But  the  ap- 

SUcation  in  this  case  had  not  been  rejected.  The  examining  surgeon 
ad  no  authority  beyond  his  certificate  as  to  the  physical  condition  of  the 
Earty  examined.  Notwithstanding  this  certificate,  the  company  might 
ave  issued  a  policy  if  it  had  chosen  to  do  so.  It  did  not,  in  fact,  reject 
the  application  imtU  some  time  after  the  application  in  this  case  had  Ijeen 
made  to  the  defendant.  The  question,  as  put,  was  somewhat  ambiguous, 
and  I  think  it  contemplates,  when  fairly  and  reasonably  construed,  that 
the  company  desired  to  know  whether  an  application  had  been  made  and 
rejected.  So  long  as  the  matter  was  still  pending,  it  does  not  seem  to 
me  that  a  negative  answer  to  the  question  was  an  improper  one.'' 

Suicide. — In  nearly  all  policies  nowadays  there  is  some  proviso  which 
tends  to  avoid  the  contract  in  case  of  the  suicide  of  the  policy-holder. 
Sometimes  this  restriction  extends  over  the  whole  life  of  the  pohcy,  but 
more  commonly  it  is  limited  to  the  first  year  or  two.  Upon  the  interpre- 
tation of  these  clauses  has  been  expended  a  great  deal  of  judicial  learn- 
ing and  skill. 

It  is  usually  held  that  the  expressions  "  suicide,"  "  death  by  one's  own 
hand,"  and  "  taking  his  own  life,"  are  sjTionymous.  Thus,  in  the  case 
of  Eastabrook  vs.  Life  Insurance  Co.,  54  Me.  224,  it  is  stated  as  follows : 
'*  The  terms  *  suicide'  and  *  dying  by  one's  own  hand'  are  generally  used 
synonymously.  Sometimes  one  form  of  expression  is  used  and  some- 
times the  other.    They  have  the  same  meaning.     *  Dying  by  one's  own 
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uiere  is  no  Buusiantiai  amerence  oi  signiDcatton  t 
'sb^  die  by  his  own  band,'  'shall  commit  suicide 
suicide.' " 

The  subject  is  so  lai^  and  important  that  it  mi 
ably  subdivided ;  but  the  decisions  have  been  so  nui 
exteut  conflicting,  that  it  is  difficult  to  redaee  it  t 
rangement. 

1.  If  a  policy  is  takeu  out  by  one  in  good  faith,  i 
commits  suicide,  there  being  no  proviso  against  that  ac 
to  suppose  that  the  poUcy  would  not  be  avoided  by  s 
it  was  done  voluntarily  aud  while  in  full  possession  o 
is  certainly  the  cose  if  the  suicide  was  committed  w 
insane,  and  has  been  so  decided  in  Horn  vs.  Life  I\ 
low's  Life  &  Ace.  Cases  602. 

Concerning  the  other  phase  of  this  question,  did 
Harimaiin  vs.  lAft  InsHrawce  Co.,  21  Pa.  St.  466,  as  J 
was  verj'  plainly  right  in  charging  that  if  no  such 
inserted  in  the  pobey,  a  man  who  commits  suicide 
fraud  upon  tlie  insurers  of  his  life  that  hia  representa 
for  that  reason  alone." 

Agaiust  tlicse  dicta,  which  had  no  bearing  on  the 
the  ease,  are  the  rulings  in  the  ease  of  Fitch  vs.  L 
N.  Y.  557,  "Tlie  policy  contained  no  stipulation  that 
case  of  the  death  of  the  insured  by  suicide.  It  was  n 
benefit  of  Fitch,  but  of  his  wife  and  children.  Althot 
by  bis  representations  aud  any  fraud  he  may  have  e 
ing  out  the  policy,  the  policy  liaving  been  obtained 
yet  they  were  not  bound  by  any  acts  or  declaratioi 
him  after  the  issue  of  the  policy,  unless  such  acts 
some  condition  of  the  policy." 

Similarly,  in  the  case  of  Mills  vs.  Bebstock,  29  Mi 
that  "where  the  constitutions  aud  laws  of  tie  ass> 
provision  quaUfying  tlie  right  of  recovei-y  in  case  of 
a  member  are  entitled  to  i-ecover  the  amount  stipul 
the  mode  of  his  death." 

A  stieht  mollification  of  tliis  state  of  factn  evitrf*wl 
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present  a  policy  would  not  be  forfeited  by  suicide,  if  there  were  no  pro- 
\d8ions  in  it  against  that  mode  of  death,  unless  some  other  circumstances 
influenced  tlie  decision. 

2.  If  an  insurance  policy  is  taken  out  by  one  with  intent  to  commit 
suicide,  there  being  no  pro\'iso  in  the  policy  against  that  form  of  death, 
would  it  be  avoided  by  that  act  ? 

Francis  {Annals  and  Anecdotes  of  Life  Insurance^  p.  310)  relates  an  an- 
ecdote of  a  case  of  this  kind  in  liis  usual  interesting  style :  "  A  man  went 
and  insured  his  life,  securing  the  pi'ivdlege  of  a  free-dying  Englishman, 
and  then  took  the  insurers  to  dine  at  a  tavern  to  meet  several  other  per- 
sons. After  the  dinner  lie  said  to  the  underwriters,  *  Gentlemen,  it  is  fit 
you  should  be  acquainted  with  tlie  company.  These  honest  men  are  trades- 
men, to  whom  I  was  in  debt,  without  any  means  of  paying  but  by  your 
assistance,  and  now  I  am  your  humble  servant.'  He  pulled  out  a  pistol 
and  shot  himself." 

Unfortunately,  Francis  deals  so  largely  in  romance  that  we  cannot 
vouch  for  the  accuracy  of  this  storj%  especially  since  neither  tho  name  of 
the  company  nor  of  the  insured  is  given. 

In  the  case  of  Smith  vs.  Benefit  Society^  51  Hun  575,  a  similar  state 
of  facts  received  judicial  consideration.  This  case  is  so  remarkable  in 
manv  respects  that  it  is  worth  while  to  go  into  details.  In  the  first  six 
or  eight  months  of  188G,  John  Tyler  procured  insurance  on  his  life  to 
the  amount  of  $282,000,  divided  among  tliirty-six  different  companies. 
In  none  of  the  policies  was  there  any  reference  to  suicide.  He  had  a 
family  dependent  on  his  efforts  to  earn  a  living.  These  efforts  had  not 
proved  successfid.  He  was  in  con§;iderable  debt,  and  had  no  way  by 
which  to  meet  his  obHgations.  In  particular  lie  owed  FredericK  H. 
Smith  about  $10,000,  and  to  meet  the  obligation  he  took  out  a  policy  for 
that  amount  in  the  National  Benefit  Society  of  New  York.  He  did  not 
disguise  the  object  for  which  he  was  seeking  this  insurance.  He  told 
friends  that  if  he  failed  to  raise  money  by  other  means  within  a  reason- 
able time  he  would  commit  suicide,  and  in  that  way  meet  his  obligations, 
and  at  the  same  time  assure  a  future  income  to  his  family.  He  also 
made  inquiries  as  to  the  easiest  method  of  producing  death.  His  finan- 
cial affairs  gi*ew  no  better.  The  time  approached  when  the  second  pre- 
miums on  some  of  his  policies  would  fall  due.  It  became  necessary'  for 
him  to  act.  On  November  9,  188G,  he  gave  the  proper  directions  for  liis 
burial  and  said  that  he  assumed  responsibility  for  his  Jicts.  On  Novem- 
ber 10th  he  wrote  to  his  mother  and  told  her  that  his  policies  were  all 
in  companies  which  made  no  condition  as  to  cause  of  death ;  that  in  that 
way  his  plans  were  so  laid  that  if  he  could  not  benefit  or  help  himself  he 
could  helj)  those  whom  he  ought  to  help.  On  the  next  day  he  committed 
suicide.  The  company  veiy  properly  resisted  the  pajTnent  of  the  policy, 
and  proved  the  truth  of  tht»  foregoing  statements.  The  case  was  ap- 
pealed to  the  General  Term,  and  Judge  Barnard  gave  the  opinion  of  the 
court  (51  Hun  57G) :  "  The  policy  was  clearly  a  fraud  upon  the  defendant 
without  any  condition  that  suicide  avoided  the  policy.  The  deceased  de- 
signed to  get  a  large  aggi-egate  of  insurance.  He  was  unable,  and  did 
not  intc»iul,  to  continue  the  pa\Tnent  of  the  premium  until  death  came 
naturally,  but  his  purpose  was  to  pro\nde  for  creditors  and  famUy  by 
causing  his  owni  death.  This  was  a  legal  fraud  in  its  inception,  and  a 
policy  thus  obtamed  never  had  any  binding  force  in  his  hands.  .  .  .  The 


.J;  'ii 


i; 


was  affirmed  (123  N.  Y.  85).  Judge  Finch,  in  dd 
Baid ;  "  Some  of  this  evidence  was  resisted  on  the  g 
suicide  was  no  defense  under  the  terms  of  the  poliei 
the  defense  was  fraud,  and  suicide  the  ultimate  I 
fraud  was  accomplished.  It  was  neeessarj-,  theref 
in  such  a  manner  as  to  indicate  that  it  was  not  an  : 
pulse,  but  the  culmination  and  effective  working  i 
conceived  purpose  of  fraud," 

3.  If  there  is  a  proviso  in  the  policy  against  self- 
insured  commits  suicide  voluntarily  and  iutentiona 
session  of  his  faculties  and  conscious  of  the  immoral 
isnodifferenceof  opiuion.  Under  such  circumstances 
and  all  authorities  agree  as  to  this.  It  make«  no  dii 
these  cases  whether  the  policy  was  taken  out  in  gooc 
to  defraud  the  company  by  committing  suicide. 

4.  On  the  other  hand,  even  thou^  there  is  a 
destruction,  and  the  mode  of  death  is  by  the  insni 
does  not  avoid  the  policy  if  the  act  is  purely  acci 
tional.  This  has  been  held  true  in  a  case  of  poist 
accidental  shooting,  and  in  everj-  case  where  the  ac 
was  unintended  by  the  party  dying.  This  opinion 
by  Judge  Rapallo  in  the  case  of  Petifold  vs.  Cnu-rr 
N.  Y.  320,  as  follows ;  "  The  policy  contained  a  cc 
person  whose  hfe  was  insured  slionld  '  die  by  his  o 
untarj-  or  otherwise,'  tlie  company  should  not  be  lial 

"  The  sole  defense  to  tills  action  is  the  alleged  \'i( 
tion,  and  the  ground  of  appeal  is  that  the  court  ga' 
tions  to  the  jury  in  two  respects : 

"First,  the  defendant  contends  that  the  evidencf 
that  the  deceased  came  to  his  death  by  taking  an  c 
which  had  been  prescribed  for  him  by  his  physician 
therefore  erred  in  leaving  it  to  the  jury  as  an  or 
whether  or  not  the  death  arose  from  that  cause  ■ 
court  again  erred  in  instructing  the  jury  that  in  o 
defense  they  must  find  that  the  deceased  took  the  o 
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-  onless  the  deceased  took  the  overdose  for  the  purpose  of  destroying  his 
.:  3wn  life,  knowingly,  voluntaidly,  and  intentionally. 

*^The  ordinary  clause  in  life  policies,  that  the  insurer  shall  not  be 

1  liable  in  case  the  person  whose  life  is  uisured  shall  die  by  his  own  hand 

:  or  act,  has  been  repeatedly  the  subject  of  judicial  constniction,  and  it  is 

now  well  settled  that  it  is  not  to  be  construed  as  comprehending  every 

possible  case  in  which  life  is  taken  by  the  party's  act,  and  that  an  unin- 

;  tentional  or  accidental  taking  of  one's  own  life  is  not  withm  the  meaning 

of  the  clause.  .  .  . 

"  The  question  in  all  cases  of  this  character  is  the  proper  interpretation 

^  of  a  contract,  and  the  point  of  inquiry'  is,  what  obligations  the  parties 

-must,  from  the  language  used  with  relation  to  the  subject-matter  and 

the  circumstances,  be  reasonably  supposed  to  have  intended  to  assume. 

-  The  clause  against  suicide  is  clearly  intended  to  protect  the  insurance 

'  company  against  the  fraudulent  act  of  the  insured  whereby  he  may,  even 

1  at  the  sacrifice  of  his  own  life,  secure  a  benefit  to  those  whom  he  may 

:--  desire  to  favor,  at  the  expense  of  the  insurance  company.  ...  At  a  later 

V  day  in  the  history  of  life  insurance,  some  companies,  for  the  purpose  of 
:  avoiding  the  difficulties  involved  in  the  inquiry  as  to  tlie  condition  of  the 

mind  of  the  person  committing  self-destruction,  stipulated  for  exemption 

V  from  liability  in  all  cases  of  suicide,  whether  *sane  or  insane.'  Others 
adopted  the  words  *  voluntary  or  involuntary ' ;  others,  as  in  the  present 
case,  *  voluntary  or  otherwise.' 

"  It  would  not  be  a  fair  interpretation  of  this  clause,  in  either  of  the 
■  forms  mentioned,  to  hold  it  to  cover  the  case  of  a  purely  accidental  death 
from  poisoning  occurring  to  a  sane  person,  through  mistake  or  ignorance, 
though  his  own  hand  might  have  been  the  innocent  instrument  by  wliich 
the  deadly  potion  was  conveyed  to  his  lips.  Such  an  accident  cannot 
be  presumed  to  have  entered  into  the  minds  of  the  contracting  par- 
ties, or  to  have  been  intended  to  be  stipulated  against.  The  insurance 
was  intended  to  cover  the  rii^k  of  premature  death,  which  might  result 
from  any  of  the  casualties  to  which  human  life  is  subject — self-destruc- 
tion being  excepted.  A  purely  accidental  act,  committed  by  a  sane  per- 
son with  no  idea  of  injuring  himself,  cannot  be  regai-ded  as  an  act  of 
self-destruction  within  the  meaning  of  such  a  contract.  Suicide  is  the 
act  stipulated  against.  The  words  *  voluntary  or  otherwise '  preclude  the 
parties  claiming  under  the  policy,  if  the  act  was  one  of  suicide,  from 
setting  up  the  condition  of  mind  of  the  party  committing  it,  and  con- 
tending that  it  was  an  involuntary'  act  of  suicide.  But  still  it  must  be 
a  suicide,  and  who  woidd  contend  that  the  taking  of  poison  by  mistake, 
or  any  other  act  which  a  sane  person  might  innocently  conunit,  though 
it  should  result  in  death,  was  what  is  ordinarily  understood  as  self- 
destruction  or  suicide  ?  It  is  unreasonable  to  suj)pose  that  one  effecting 
an  insurance  upon  his  life,  in  stipulating  against  death  by  his  own 
hand  or  act  could  intend  to  embrace  such  a  casualty,  or  that  the  insur- 
ance company  could  fairly  expect  him  so  to  understand." 

A  similar  ruling  was  given  in  the  case  of  Life  Insurance  Co,  vs. 
Hazelett,  105  Ind.  212.  Although  the  testimony  as  to  the  mode  of  death 
was  a  little  dubious,  it  was  held  that :  "  Death  resulting  from  accident 
or  from  an  act  which  at  the  time  it  was  entered  upon  or  engaged  in  was 
not  exi)ected,  or  intended  to  produce  that  result,  cannot  be  said  to  be 
within  the  meaning  of  the  policy.  ...  It  is  not  averred  that  the  assured 


In  the  case  of  Edieards  vs.  i//i?  iHsurance  Co.,  2C 
held  that  the  accidental  taking  of  poii$ou  (prussic  t 
under  the  claose  *■  shall  die  by  smt-icle.  whether  tl 
involuntarj'."  The  facts  in  the  ease  were  somewbal 
found  that  death  vas  aceidentaL 

5.  If  there  is  a  simple  proi'iso  against  self-de 
sured  commits  ituicide  while  insaue,  the  detenui 
of  these  circumstances  lias  been  different  in  diffe 
cisiuns  seem  to  agree  upon  one  point,  that  soicitj 
evidence  of  insanity.  Thus,  in  the  case  of  Coffeif 
4  Bigelow's  Life  and  Ace.  Rep.  224,  it  was  held :  ' 
insanity  exists  in  the  case  supposed  can  be  deduc 
tiiat  the  death  of  the  person  was  caused  by  his 
ever}'  legal  presumption  of  a  fact  of  that  character 
derived  from  some  other  fact  or  facts,  Mrith  which  i 
found,  as  the  result  of  general  experience  and  know! 
in  a  certain  relation." 

And  tliis  riew  was  strongly  approved  in  the  ] 
Life  Iiiitumnce  Co.,  70  N.  Y.  561,  in  which  this  langut 
also  held  in  the  sanie  case,  as  it  has  been  uniformly  h 
as  sanity  is  tlie  normal  condition  of  man,  it  is  pre* 
vidual,  and  that  it  was  incumbent  upon  the  plaintifi 
8iiiii])tion  by  proof  that  the  self-destruction  was  nol 
taiy  a<'t  of  one  resiwiisible  for  his  actions ;  that  thi 
insane.  Insanity  cannot  be  presumed  from  the  m^ 
was  siiid  by  Judge  Grover  in  the  case  cited,  for  the  i 
has  shown  that  self-destruction  is  often  perpetratec 

6.  Regarding  the  effect  which  the  suicide  of  th 
insane,  has  in  avoiding  the  policy,  there  being  a 
mode  of  death,  the  decisions  can  be  divided  broadly 
will  t>c  so  discussed : 

(«)  If  an  individual  commits  suicide  voluntarily, 
out  in  an  intelligent  and  purposeful  manner  iu  pi 
puri»ost.',  it  is  suicide  on  the  part  of  the  insured, 
tlwn'to  by  an  insane  impulse,  or  if  insanity  exists  t 
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natural  import  of  the  terms  used  by  the  parties  to  express  their  meaning 
will  be  so  modified  and  restricted  that  the  ease  will  be  taken  out  of  the 

firoNnso,  and  tlie  policy  will  be  held  valid  and  binding  (m  the  defendants, 
n  other  words,  the  inquirj'  is  whether  the  proviso  can  be  so  read  that 
the  pf)licy  was  to  be  void  in  case  the  assured  should  die  by  his  own  hand, 
he  being  sane  when  the  suicide  wius  committed.  If  these  or  equivalent 
wortls  cannot  be  added  to  the  proviso,  or  if  it  cannot  be  held  that  they 
are  necessarily  implied,  then  it  must  follow  that  the  language  used  is  to 
have  its  legitimate  and  ordinary  signification,  by  which  it  is  (?lear  that 
the  policy  is  void. 

"  In  considering  this  question  we  are  relieved  of  one  difficulty  which 
has  emban*assed  the  dis(nission  of  the  same  subject  in  other  cases.  If 
the  proviso  had  excepted  from  the  poli(^y  death  by  *  suicide,'  it  would 
have  been  open  to  the  plaintiffs  to  contend  that  this  word  was  to  have 
a  strict,  technical  definition,  as  meaning  in  a  legal  sense  an  act  of  crimi- 
nal self-(lestru(*tion,  to  which  is  necessarily  attached  the  moral  responsi- 
bility of  taking  one's  life  voluntarily,  and  in  the  fuU  exercise  of  sound 
reason  and  discretion.  But  the  language  of  the  pro\dso  is  not  neces- 
sarily limited  by  the  mere  force  of  its  terms.  The  words  used  are  of 
the  most  comprehensive  character,  and  are  sufficiently  broad  to  include 
every  act  of  self-destioiction,  however  caused,  without  regard  to  the 
moral  condition  of  the  mind  of  the  assured,  or  his  legal  responsibility 
for  his  acts. 

"  Applying,  tlien,  the  first  and  leading  rule  by  which  the  construction 
of  contracts  is  regulated  and  governed,  we  are  to  inquire  what  is  a  rea- 
sonable interpretation  of  this  clause  according  to  the  intent  of  the  parties. 
It  certainly  is  very  difficult  to  maintain  the  proposition  that,  where  par- 
ties reduce*  their  contract  to  writing,  and  put  their  stipulations  into  clear 
and  unambiguous  language,  they  intended  to  agree  to  anything  different 
from  that  which  is  plainly  expressed  by  the  terms  used.  It  is,  however, 
to  be  assumed  that  every  part  of  a  contract  is  to  be  construed  with  ref- 
erence to  the  subject-matter  to  which  it  relates,  and  with  such  limitations 
and  qualifications  of  general  words  and  phrases  as  properly  arise  and 
grow  out  of  the  nature  of  the  agreement  in  which  they  are  found.  Giv- 
ing full  force  and  effect  to  this  rule  of  interpretation,  we  are  unable  to 
see  that  there  is  anything  unreasonable  or  inc^onsistent  with  the  general 
purpose  which  the  parties  had  in  view  in  making  and  accepting  the  pol- 
icy, in  a  clause  which  excepts  from  the  risk  assumed  thereby  the  death 
of  the  assured  by  his  own  hand,  irrespective  of  the  condition  of  his  own 
mind,  as  affecting  his  moral  and  legal  responsibility  at  the  time  the  act 
of  self-destruction  was  consummated.  Every  assiu'cr,  in  assuming  a  risk, 
imposes  certain  restrictions  and  conditions  upon  his  liability.  Nothing 
is  more  common  than  the  insertion,  in  policies  of  insurance,  of  exceptions 
by  which  certain  kinds  or  classes  of  hazards  are  taken  out  of  the  general 
risk  which  the  insurer  is  willing  to  incur.  Especially  is  this  true  in  re- 
gard to  losses  which  may  arise  and  grow  out  of  an  act  of  the  party  in- 
sured. Such  excepticms  are  founded  on  the  reasonable  assumption  that 
the  hazard  is  increased  when  the  insurance  extends  to  the  consequences 
which  may  flow  from  the  acts  of  the  person  who  is  to  receive  a  benefit 
to  himself  or  confer  one  on  others  by  the  happening  of  a  loss  within  the 
terms  of  the  policy.  Where  a  party  procures  a  policy  on  his  life,  pay- 
able to  his  wife  and  children,  he  contemplates  that^  in  the  event  of  his 


insurers.  AJcaougu  ine  assured  fiiu  tierive  no 
himself  by  liastening  his  owu  death,  he  may  ha 
uwu  life,  and  thus  to  create  a  claim  iiiidor  the  p 
&  benefit  on  those  who,  in  the  event  of  liis  deatl 
ceive  the  sum  insuretl  on  liis  life.  Uiiless,  then, 
motive  cannot  operate  on  a  mind  diseased,  we  ct 
of  the  proviso  so  as  to  except  fi-om  the  risk  cov< 
the  ease  of  criminal  suicide,  where  the  assure<1  i 
held  legally  and  morally  responsible  for  his  act*, 
contrary  to  experience  to  afi&rm  tliat  an  insane  ] 
eneed  and  governed  in  his  actions  by  the  ordlnar; 
on  the  human  mind.  Doubtless  there  may  be  cl 
ing  madness  where  the  body  acts  only  from  fren 
there  are  eases  of  idio<!y  or  the  decay  of  mental 
only  from  the  promptings  of  the  low^est  animal 
great  majoritj'  of  cases  where  reason  has  lost  its 
tlie  power  of  exercising  a  sound  and  healthy  vo 
still  retains  sufficient  power  to  supply  motives  ) 
essential  control  over  the  actions.  In  such  case 
ease  is  often  to  give  undue  prominence  to  snrr 
and  events,  and  by  exaggerating  their  inunediat 
Be<iueuccs  to  furnish  incitement  to  acts  of  violent 
may  be  insane,  entirely  incapable  of  distiiig:uishi 
^vrong,  and  without  any  just  sense  of  moral  res 
tain  sufficient  powers  of  niiud  and  reason  to  act 
understand  and  contemplate  the  nature  and  conse 
duct,  and  to  intend  the  results  which  his  acts  are 
Insamity  does  not  neeessarily  operate  to  depriv 
hopes  and  fears,  or  the  other  meutul  emotions  w 
cnce  the  minds  of  i>er8(rtis  in  the  full  possession  o 
"  It  is  agtviiist  risks  of  this  nature — the  destru 
imtjuy  and  intentional  act  of  the  party  assured- 
the  proviso  is  intended  to  protect  the  insurers.  T 
for  the  ai't  does  not  affect  the  natiu^  of  the  ha; 
guard  against  loss  arising  from  a  particular  mod' 
causiins.  tlie  motive  or  influence  wliicli   miiiiiui   «» 
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tion  of  physical  causes,  and  yet  deem  it  expedient  to  avoid  the  hazards 
of  mental  disorder,  in  its  effects  on  the  will  of  the  assured.  .  .  . 

'^  It  was  urged  by  the  learned  counsel  for  the  plaintiffs  very  strongly 
that  this  view  of  the  construction  of  the  contract  was  open  to  the  fatal 
objection  that  it  would  necessarily  lead  to  the  absurd  conclusion  that 
death  occasioned  by  inevitable  accident  or  overpowering  force,  or  in  a 
fit  of  delirium  or  frenzy,  if  the  proximate  and  immediate  cause  was  the 
hand  of  the  person  insured,  would  be  excepted  from  the  risk  assumed 
by  the  defendants.  But  this  objection  is  sufficiently  answered  by  the 
obvious  suggestion  that  such  an  interpretation,  although  within  the  lit- 
eral terms  of  the  proviso,  would  be  contrary  to  a  reasonable  intent,  as 
derived  from  the  subject-matter  of  the  contract.  .  .  .  The  question  in 
such  cases  is  not  how  far  can  the  literal  meaning  of  words  be  extended, 
but  what  is  a  reasonable  limitation  and  qualification  of  them,  having  re- 
gard to  the  nature  of  the  contract  and  the  objects  intended  to  be  accom- 
plished by  it.  Applying  this  principle  to  the  present  proviso,  and  assum- 
ing that  the  plaintiffs  are  right  in  their  position  that  the  words  used  are 
not  to  be  interpreted  literally,  it  would  seem  reasonable  to  hold  that  they 
were  intended  to  except  from  the  policy  all  cases  of  death  caused  by  the 
voluntary  act  of  the  assured,  when  his  deed  of  self-destruction  was  the 
result  of  intention,  by  a  person  knowing  the  nature  and  consequences  of 
the  act,  although  it  may  have  been  done  under  an  insane  delusion,  which 
rendered  the  party  morally  and  legally  irresponsible,  incapable  of  distin- 
guishing between  right  and  wrong,  and  which,  by  disturbing  his  reason 
and  judgment,  impelled  him  to  its  commission.  If  the  suicide  was  an 
act  of  voUtion,  however  excited  or  impelled,  it  may  in  a  just  sense  be  said 
that  he  died  by  his  own  hand.  But  beyond  this  it  would  not  be  reason- 
able to  extend  the  meaning  of  the  proviso.  If  the  death  was  caused  by 
accident,  by  superior  and  overwhelming  force,  in  the  madness  of  delii-ium, 
or  under  any  combination  of  circumstances  from  wliich  it  may  be  faii'ly 
inferred  that  the  act  of  self-destruction  was  not  the  result  of  the  will  or 
intention  of  the  party  adapting  means  to  the  end,  and  contemplating  the 
physical  nature  and  effects  of  the  act,  then  it  may  be  justly  held  to  be  a 
loss  not  excepted  within  the  meaning  of  the  prov-iso.  .  .  .  Those  familiar 
with  the  business  of  insurance,  and  with  the  result  of  actions  on  policies 
of  insurance  in  courts  of  law,  know  how  difficult  it  is  to  establish  a  case 
of  exemption  from  liability  under  an  exception  in  a  policy  where  it  de- 
pends on  a  question  of  fact  to  be  decided  by  the  verdict  of  a  jury.  If 
this  is  true  in  regard  to  ordinary  claims  under  policies,  it  is  ob\dous  that 
the  difficulty  would  be  greatly  enhanced  in  cases  like  the  present,  where 
it  would  be  sufficient,  in  order  to  take  a  case  out  of  the  operation  of  the 
proviso,  to  prove  that  self-destruction  was  the  result  of  insanity.  It 
would  not  be  hazardous  to  affirm  that,  in  all  cases  where  such  an  issue 
was  to  be  determined  by  a  jury  l>etween  an  insurance  company  and  the 
representatives  of  the  deceased,  the  act  of  suicide  would  be  taken  as  proof 
of  insanity.  .  .  . 

"  The  learned  counsel  for  the  plaintiffs  have  insisted  with  great  force 
on  an  argument  drawn  from  the  context,  to  show  that  the  proviso  was 
intended  to  embrace  only  a  case  of  criminal  self-destruction  by  a  reason- 
able and  responsible  being.  But  it  seems  to  us  that  the  maxim  noscitur 
a  sodUj  on  which  they  rely,  does  not  aid  the  construction  for  which  they 
contend.    The  material  part  of  the  clause  is,  that  the  policy  shall  be  voia 


crimiual  inteiit.iou.  It  is  a  '  known  \'iulatiou  of 
the  policy.  This  tends  very  strongly  to  show  tlu 
ing  death  may  be  either  iimoceut  or  criniimd,  if 
only  such  as  involves  a  guilty  intent,  it  is  carefi 
proviso.  The  inference  is  very  strc»ng  that  if  tl 
the  exception  in  question  to  cases  of  criminal  suit 
so  provided  in  explicit  terms.  ...  It  seems  to  us 
to  assume  that  death  in  consequence  of  a  duel  ne 
for  which  the  party  would  be  criminally  responi 
part  of  the  proviso  open  to  the  same  argument  as 
regard  to  the  clause  relating  to  self -destruction  f 
by  a  party  aeting  under  duress,  or  impelled  thei 
sion,  which  might  blind  his  moml  perceptions  ani 
responsible.  LE  so,  then  the  same  answer  to  a  d« 
claim  under  the  poUey  would  be  open,  under  this 
oi^ed  in  behalf  of  tlie  plaintiffs ;  and  the  at^nm 
sumption  that  a  forfeiture  under  this  part  of  the 
volves  a  criminal  violation  of  the  law  falls  to  tl 
the  inference  that  a  guilty  intention  is  communis 
of  the  proviso  to  that  relating  to  death  by  the  ac 
to  us  to  be  unfounded.  The  only  remaning  cla 
videa  for  the  case  of  death  by  the  hands  of  justi< 
implies  that  the  person  insured  has  been  found  | 
by  a  judicial  tiibunaL  according  to  the  established 
is  not  correct  to  say  that  it  involves  the  exist^nc 
because  it  might  be  shown  that  the  conviction  of  t 
ous,  and  that  he  was  in  fact  innocent  of  the  crime 
the  penalty  of  death.  So  far,  therefore,  as  any  a: 
drawn  from  the  connection  in  which  tiie  ivorda 
stand  in  relation  to  other  parts  of  the  proviso,  it  1 
that  it  was  not  solely  deau  occasioned  by  suits  of 
criminal  intent  or  a  willful  violation  of  the  law  bj 
legally  responsible,  which  was  intended  to  be  exeei 
Bumud  by  the  insurers ;  but  that,  with  the  exeeptio 
violati<)n  of  law,  the  proviso  embraces  all  cases  ^whe 
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^ter  all,  we  are  brought  back  to  the  inquiry,  What  was  the  intention  of 
the  parties  to  the  contract  t  in  order  to  ascertain  the  true  construction 
yt  the  proviso. 

"  The  result  to  which  we  have  come,  after  a  careful  and  deliberate 
sonsideration  of  the  question,  during  which  we  have  felt  most  sensibly 
the  very  great  difficulties  and  embarrassments  which  surround  the  sub- 
ject, is  that  the  plaintiffs  are  not  entitled  to  recover.  The  facts  agreed 
upon  by  the  parties  concerning  the  mode  in  which  the  plaintiffs'  intestate 
took  his  own  life,  leave  no  room  for  doubt  that  self-destruction  was  in- 
bended  by  him,  he  having  sufficient  capacity  at  the  time  to  understand 
the  nature  of  the  act  which  he  was  about  to  commit,  and  the  conse- 
q[uences  which  would  result  from  it.  Such  being  the  fact,  it  is  wholly 
immaterial  to  the  present  case  that  he  was  impelled  thereto  by  insanity, 
which  impaired  his  sense  of  moral  responsibihty,  and  rendered  him  to  a 
certain  extent  irresponsible  for  his  actions." 

This  opinion  has  been  quoted  at  great  length,  because  it  seems  to  us 
to  be  the  only  logical  one  that  can  be  applied  in  these  cases ;  and  further, 
the  position  is  stated  with  such  clearness,  and  every  objection  is  answered 
BO  ably,  that  it  seems  as  if  it  were  incontrovertible ;  but  human  tender- 
aess  and  the  fact  that  corporations  have  no  soul  have  elsewhere  materi- 
ally modified  it,  as  wo  shall  see  later.  In  1848  the  well-known  English 
ease  of  Dormay  vs.  BorradaiUj  5  M.  &  G.  380,  was  decided.  In  that  case 
the  jury  found  that  the  assured  "  voluntarily  threw  himself  into  the 
water,  knowing  at  the  time  that  he  should  thereby  destroy  his  life,  and 
intending  thereby  to  do  so ;  but  at  the  time  of  committmg  the  act  he 
was  not  capable  of  judging  between  right  and  wrong."  On  appeal  it 
was  held  by  three  out  of  four  judges  that  the  pohcy  was  avoided, 
EiTskine,  J.^  said  ''  that  the  question  whether  at  the  time  he  was  capable 
of  understanding  the  moral  nature  and  quality  of  his  purpose  is  not 
relevant  to  the  inquiry  further  than  as  it  might  help  to  illustrate  the  ex- 
tent of  his  capacity  to  understand  the  physical  character  of  the  act 
itself."  This  was  substantially  repeated  in  the  case  of  Clift  vs.  Schwabe, 
3  C.  B.  437,  and  may  be  considered  accepted  now  in  England ;  as  is 
indicated  in  tlie  case  of  Stormont  vs.  WaUrloo  Life  and  Casualty  Ass. 
Co.j  3  Bigelow's  Life  &  Ace.  Cases  196,  where  the  court  instructed  the 
jury  that  *^  the  question  is,  Did  the  assured  know  that  he  was  throwing 
nimself  out  of  the  window  t  If  he  did,  no  recovery  could  be  had  under 
the  pohcy." 

In  the  United  States  the  same  principle  has  been  again  followed  in 
Massachusetts  in  the  case  of  Cooper  vs.  Massachusetts  Mutual  Life  Ins,  Co,^ 
102  Mass.  227,  where  it  was  said :  '^  In  the  present  case  there  was  no 
offer  to  prove  madness  of  delirium,  or  that  the  act  of  self-destruction  was 
not  the  result  of  the  will  and  intention  of  the  party,  adapting  the  means 
to  the  end,  and  contemplating  the  physical  nature  and  effects  of  the 
act.  The  insanity,  therefore,  was  not  such  as  to  take  the  case  out  of  the 
proviso." 

In  New  York  the  first  case  decided  was  against  this  view.  This  is 
the  famous  case  of  Breasted  vs.  Farmer^  Loan  and  Trust  Co,,  4  Hill  (N.  Y.) 
73  and  8  N.  Y.  299,  the  history  of  which  is  related  quite  fully  on 
page  577.  Even  in  this  case  three  out  of  eight  judges  held  a  dissenting 
[)pinion,  which  was  very  ably  expressed  by  Judge  Qfirdiner,  who  said : 
^^  It  is  by  the  finding  established  that  the  assured  cast  himself  into  the 


,  '      '■!■■ 


If  this  was  not '  djing  by  his  own  hand '  within 
this  clause  of  the  policy,  It  is  difiBcult  to  attach  ] 
such  hmgiiage. 

"  If,  under  the  same  circumstances,  the  assi 
property  or  assaulted  the  person  of  a  citizen,  he 
responsible  for  all  the  damans  sustained  by  the  '. 
it  suspended  the  power  of  volition,  would  be  no 
want  of  moral  perception  to  distinguish  between 

"  I  can  perceive  no  reason  why  upon  the  same 
be  held  responsible  for  a  willful  breach  of  conti 
destrnction,  where  it  was  premeditated,  and  accon 
and  appropriate  to  effect  liis  design." 

At  a  later  date  this  view  prevailed  in  the  cai 
Insttmnce  Co.,  55  N.  T.  169.  Here  it  was  held  tha 
ministration  of  justice  in  cases  of  this  descriptic 
gerous  doctrine  to  hold  that  the  attention  of  the 
principally  to  the  degree  of  appreciation  which  t 
moral  nature  of  his  act,  and  that  tliis  question 
difficult  of  solution,  should  be  made  the  test  bj 
tennined  whether  he  had  knowingly  and  volunti 
tion  of  his  insurance.  The  real  question  is  Tvhet 
Bcioiisly  and  voluntarily,  or  whether  fi-om  disease 
control  his  actions.  Supposing  a  man  to  be  in  tl 
and  of  the  ordinary  mental  faculties  necessaiy  ft 
but  that  Ilia  mind  has  become  so  morbidly  disease 
cide  that  he  cannot  appreciate  its  moral  wrong,  a 
mind  he  takes  his  own  life  voluntarily  and  ii)tenti< 
very  object  of  securing  to  his  family  the  benefits  o: 
life,  it  is  difficult  to  say  that  this  is  not  a  death  I 
the  meaning  of  the  policy.  It  has  Wen  doubted 
would  permit  an  insurance  covering  the  case  oi 
the  assured  while  sane.  But  however  this  may  b< 
be  entertained  that  a  condition  exempting  tiie  im 
case  of  the  death  of  the  assured  by  his  own  band,  t 
■would  be  vahd  if  mutually  agreed  upon  between 
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^in  question  is  inserted.      The  condition  ought,  therefore,  to  be  so 

•  construed  as  to  exclude  only  those  cases  in  which  these  motives  could 
-  not  have  operated,  such  as  accident  or  delirium/' 

The  views  stated  above  in  this  section  are  those  held  also  b}'  the  best- 

•  known  text-books  on  life  insurance,  Biddle,  May,  and  Richards.  May 
-says  that  "to  hold  ^ death  by  his  own  hand'  identical  with  criminal  sui- 
cide, and  to  require  freedom  from  irresistible  impulse,  is  clearly  making 
a  new  contract  very  different  from  the  plain  sense  and  spirit  of  the 
words.  It  is  a  question  if  any  impulse  that  causes  action  is  resistible. 
The  prospect  of  providing  for  wife  and  family  may  in  some  states  of 

Tmind  be  an  irresistible  motive,  yet  it  is  the  very  one  the  company  wishes 
to  exclude."    Holland,  France,  and  Germany  apparently  have  adopted 

.  the  same  construction  of  this  question.     (6  Ins.  L.  J.  719.) 

(&)  Unfortunately,  the  sanctity  of  such  motives,  as  providing  support 

'  for  wife  and  children,  and  possibly  other  considerations,  have,  in  another 
class  of  cases,  influenced  the  judicial  mind ;  consequently  we  find  it  held 
that,  even  if  the  act  of  suicide  be  voluntary,  still,  to  bring  it  within  the 
-exception  it  must  be  accompanied  by  an  understanding  of  its  normal 
Aspect,  an  ability  to  distinguish  right  from  wrong,  and  also  a  freedom 
from  the  influence  of  an  irresistible  impulse. 

This  view  was  apparently  first  enunciated  in  1818  by  the  Chief -Justice 
of  Bengal,  in  the  case  of  Bayleyv^,  Alexander^  Biddle  on  Insurance,  sec. 
-832.  It  therefore  has  whatever  merit  antiquity  may  lend  to  it.  The 
next  case  was  that  of  Breasted  vs.  Farmer^  Loan  and  Trust  Co.,  4  Hill 
<N.  Y.)  73,  the  dissenting  opinion  in  which  we  have  already  quoted.  In 
the  prevailing  opinion  it  was  held  that :  "  Suicide  involves  the  deliberate 
termination  of  one's  existence  while  in  the  possession  and  enjoyment 
of  his  mental  faculties.  Self -slaughter  by  an  insane  man  or  a  lunatic 
is  not  an  act  of  suicide  within  the  meaning  of  the  law."  This  case  was 
finally  carried  to  the  Court  of  Appeals,  and  it  was  there  held  (8  N.  Y. 
299)  by  five  out  of  eight  judges  as  foUows:  "The  connection  in  which 
they  are  used  in  this  policy  indicates  that  the  phrase  ^  death  by  his  own 
hands '  meant  an  act  of  criminal  self-destruction.  .  .  .  The  connection 
in  which  they  stand  in  tliis  poUcy  favors  this  construction.  The  first 
four  exceptions  in  the  policy  are  of  acts  innocent  in  themselves,  three 
of  which  become  inoperative  if  the  defendants  give  their  consent  and 
have  it  indorsed  on  the  poUcy.  Then  follow  the  last  four  exceptions, 
viz.,  if  he  shall  die  by  his  own  hand,  or  in  consequence  of  a  duel,  or  by 
the  hands  of  justice,  or  in  known  \dolation  of  any  law,  etc.  By  the 
acknowledged  nde  of  construction,  noscitur  a  sociis,  the  first  member  of 
the  sentence,  if  there  be  any  doubt  as  to  its  meaning,  should  be  con- 
trolled by  \hQ  other  members,  which  are  entirely  unequivocal,  and  should 
be  construed  to  mean  a  felonious  killing  of  himself.  It  is  a  note  laid 
by  Lord  Bacon  that  eoptilatio  verhoi^m  indicat  acceptioneni  in  eodem 
sensu  ;  the  coupUng  of  words  together  shows  that  they  are  to  be  under- 
stood in  the  same  sense.  And  when  the  meaning  of  any  particular 
word  is  doubtful  or  obscure,  or  when  the  expression,  taken  singly, 
is  inoperative,  the  intention  of  the  parties  using  it  may  frequently  be 
ascertained  and  carried  into  effect  by  looking  at  the  adjoining  words,  or 
at  expressions  occurring  in  other  parts  of  the  same  instrument,  for  qwB 
non  valeant  singula  juncta  juvant.  Besides,  the  words  in  this  case  are 
those  of  the  insurer,  and  if  susceptible  of  two  meanings,  should  be 
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-1  i.""^  _—  "*"!•'*  '■  I.*  _r  1 1'^ji^jz  "^-^  i   _■  '*'"  r  ' '^    **►-    *■'■  ^  •■. »*i-»ii»-  i..j:T  I-. ,T--"' » ■■ 
i*-  ■■--  ■^-'-  ■---  \-'-     ^-  **■    ■•m  "— ^  ".iiff-^r  ILL  i.r:::-:j"'l-  rr.-in  i-  '".•^■■ 

^^■^— :■"  -  "  -TtI-It^i  :^:i:  ti^r  i^>arvri*  e»»i:Id  av.i-.l  ]m\-iLHvr.  iit_ 
'^  -'->''!'  ■— -  iifrr^- •-:  '-rtj^-rrrrL  Th-  tiurv3>s  t«f  man  ami  «lu>>>"*'E-v  . 
•.',iz.  i  -.^-  't  Sill  :«•  .!•>  an  a..^t  pivjudk»i;il  t«»  rhr-  iujiu^^i '^  •: - 
>  ■*  --I----I  *••  '-••_--  ^y  :rr>r>i3;ribie  e»v-r»-i«.»n  ?  ami  c-mi  i:  r.;:a  - 
•i^-'^---^  -^-^-rr^LL^  '.-^-rr^:!.:.!!   came   fn.ni   the  biuul  i«f  ii:a-  • - 

Til-  Tlr.  aI:L-i:^L  af:«rrward  r^verst^i  in  the  s;mic  StnTri::". 

a  T  r---:r:.:  :L:-*:  has  1-r-'^  rlsewL^-re  eairerlv  f*  illnwt^i.    Tl:v  .i'.-.     - 
f.rt.u^-L:  't:.  rv:  :Lr  Sui-rvnie  Court  of  ih^  Tnitt^l  .Statt'>  iii :  -  --' 
.V'/-'.-:  Lif'  Ih.s'4rtm'-   r...  vs.    rTr/A    13   Wall.  o>0.     Th»  liiTi  :'- 
oa.s<-  ::r-:  *  Thr  pr* 'J- »>::!• 'Hs  eniTH.Klii-tl   in  tlie  change  Ivi^i^  ^* 


..-i.    ....    ...■'.«.-.  .4.     M^  '.»'4^vcK7^  i4j^  |.»"j»  ^AiTiu.  art  or  at*Mnif:n"i.  *• 

of  <.T-'.ri:n-  T-rrv.     In  ueitht-r  was  it  tnily  his  act.     In  tIk  «ir  > /^ 
ti-.'U  L-  .li'i  it  when  Lis  reasi>ning  ix>wers*were  ovenhr<»\tii.  rA  :.' 
nor  :lr  tm.w.t  "T  oapaoity  to  exen-ise  them  nimn  tlit-  acr  h:  w:i>:;' v 
d«i.     It  was  in  »tT«'i-t  as  if  his  inttdleet  and   rt^ason  won-  M-c:-.':    ' 
had  ii-\vr  ..'xi>trd.     In  the  other,  if  he  uudrrst«>od  ami  a} t^- ■■■'■' 
effr«.'r  ••!  his  ai-r.  an  um-ontroUalJe  impulse,  eanst^l  bv  insnnirv. -.^  n.;- 
its  ••••niniis>ii»n.     Hh  had  not  the  j^ower  to  rffniin'tiian  ir>  r«.n.ri>* 

or  to  r-sist  th*.-  impulse.     Each  of  the  priueiplt-s  put  f^a^^h  h\  -1/  :- 
rfsts  ujM»n  the  same  basis,  that  the  act  was  not  the  vohiutar}-.  iiiv--" 
aet  of  tin*  du« 'eased.  ... 

Wf  lif»ld  the  rule  on  tlie  question  l>efore  iis  to  be  this :  If  Tlir  s^V" 


L'inir  in  th«-  posses.sit»n  of  his  ortiiuaiy  reasoning  faeultit^.  fr*'!:^  -r:' 
^  ncli\  j«^alnusy,  or  a  desire  to  escape  "from  tht»  ills  of  lift.- ir/'ii'-'- 
tab's  Ills  own  litV,  the  proviso  attaches,  and  there  can  Ihmi'.' J^'- ' 
If  tile  <l«*ath  is  caused  by  the  voluntary-  aet  of  the  a-ssureti  hr  ki:  -- 
and  intendiujr  that  his  death  shall  be  the  result  of  his  aet.  hur  w!-:.  - • 
reason in<r  facidties  are  so  far  inipaii-ed  that  he  is  not  able  to  uc'i'K^^ 
the  moral  character,  the  general  nature,  consequences,  and  effir!  <♦:  - 
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act  he  is  about  to  commit,  or  when  he  is  impelled  thereto  by  au  insane 
impulse,  which  he  has  not  the  power  to  resist,  such  death  is  not  within 
the  contemplation  of  the  parties  to  the  contract,  and  tlie  insurer  is  hable." 

It  will  be  noticed  that  this  is  even  more  liberal  than  the  preceding 
case,  for  it  brings  in  the  idea  of  an  irresistible  impulse  lus  well  as  a  lack 
of  appreciation  of  the  moral  consecpiences  of  the  act.  To  the  average 
juryman  in  such  a  case  the  convincing  proof  of  the  irresistibility  of  an 
impulse  would  be  the  fact  that  it  was  not  I'esistcd.  It  seems  to  us  hardly 
worth  tlie  while  to  separate  these  decisions  of  such  mark(Hl  leniency  inti) 
separate  classes.  One  or  both  of  them  has  })een  adopted  in  the  following 
cases:  Life  Imurnnce  Co.  vs.  Groom^  80  Pa.  St.  92;  SvJndtz  vs.  InsHranre 
Co.,  40  Ohio  St.  217 ;  Hatha icay  vs.  Insurance  Co.,  48  Vt.  81^;") ;  Life  Insur- 
ance Co,  vs.  Broughton,  109  U.  S.  121 ;  Kastnhrook  vs.  Life  Insurance  Co., 
o4  Me,  224 ;  Blackstone  vs.  Standard  Co.,  74  Mich.  593 ;  Life  Assn.  vs. 
^yaUerJ  57  Oa.  583 ;  Knickerbocker  Insurance  Co.  vs.  Peters,  42  Md.  414; 
JScheffer  vs.  National  Co.,  25  Minn.  584. 

The  situation  in  New  York  State  is  rather  interesting.  In  the  case 
of  Breastfed  vs.  Fanners'  I^an  and  Trust  Co.,  4  Hill  (N.  Y.)  73,  the  coiu't, 
as  we  have  seen,  made  a  most  li})eral  decision,  but  this  was  oveiTuled  in 
Van  Zandt  vs.  Life  Insurance  Co.,  55  N.  Y.  169.  Although  in  this  latter 
deidsion  the  idea  that  moral  iiresponsibility  ex(nised  the  act  of  suicide  is 
distinctly  rejected,  the  doctrine  of  irresistiUe  impulse  is  faintly  outlined. 
Tliis  grew  into  large  proportions  in  the  case  of  Neuion  vs.  Life  Imurame 
Ca.,  70  X.  Y.  420,  and  became  the  predominant  thought  in  the  ruling ; 
thus :  *•  Without  referring  to  tlie  evidence  in  detail,  our  conclusion  is  that 
although  it  might  have  required  the  jury  to  find  that  Ross  was  aware 
"when  he  took  the  laudanum  that  it  would  tenninate  his  life,  yet  it  would 
also  have  justified  a  finding  that  he  acted  imder  the  c<mtrol  of  an  insane 
impulse  caused  by  disease  and  derangement  of  his  intellect,  whicli  de- 
prived him  of  the  capacity  of  governing  Ids  o^\ni  conduct  in  accordance 
with  reason.  An  act  committed  under  such  circumstances  cannot  be  re- 
garded as  voluntary  or  within  the  proviso  of  the  policy." 

This  view  was  affirmed  in  the  case  of  Meacham  vs.  Benevolent  Associa- 
tion, 120  N.  Y.  287,  where  it  was  held  that:  **  Uidess,  therefore,  such  self- 
destruction  was  the  result  of  a(*ci<lent,  mistake,  or  insanity,  or  was  invol- 
untary because  he  was  driven  tx)  it  by  an  insane  hnpidse,  which  disabled 
him  from  c<mtrolling  his  own  motions,  Hay  counnitted  suicide  within  the 
meaning  of  th<^  policy  and  it  Wcame  void."  This  was  a  question  of  fact 
for  the  jury  to  detennine,  which  they  did  in  the  usual  way. 

At  this  time  we  must  range  New  York  with  the  liberals  in  this  matter. 
It  is  not  worth  while,  for  prm»tic4d  purposes,  to  separate  cases  of  **  moral 
irresponsilulity '•  from  those  of  *Mn*esistil»le  impulse."  The  residt  is  the 
same,  for  the  question,  being  one  of  fact,  is  left  to  the  jiuy,  and  they  al- 
ways find  for  the  i)laintiff  in  these  cases. 

7.  In  order  to  obviate  the  difficulties  mentioned  in  the  pi^evious 
section,  the  companies  liave  inserted  additiomd  qualifying  woinSs,  com- 
monly ''siuie  or  insane."  The  following  expressions  have  been  con- 
sidered as  svnonvmous  with  that :  **  self-destruction,  felonious  or  other- 
w^isc»,"  *' while  insane,"  *' dying  by  his  own  act  or  intention,  whether  sane 
or  insane."  But  the  meaning  must  Vk»  very  clearly  expressed,  or  the  courts 
will  disrt^gard  the  a]>parent  intt*ntion  of  the  insurers  and  rule  against  them, 
for,  as  has  been  already  stilted,  it  is  well  understood  that,  in  case  of  any 


owii  act  or  hand"  {SchulU  vs.  Itimtrance  Co.,  40  C 
These  additioutti  qualifjing  words  first  quot« 
in  two  different  ways : 

((()  By  some  it  is  held  that  all  acts  of  self-de 
wei-e  included  in  the  proviso.  In  the  case  of  I) 
ance  Co.,  f>5  N.  Y.  232,  the  restricting'  clause  was 
sane  or  insaue,"  and  it  was  held  as  follows :  "  I  sh 
found  that  when  the  hand  of  the  assured  deliver 
wholly  bereft  of  reason.  ...  If  the  words  mean 
they  coininoidy  import,  and  that  is,  if  death  em 
movement  of  the  hand  or  body  of  the  assured,  pt 
or  total  eclipse  of  the  mind,  the  insurer  ^es  ft 
opinion  tha^  in  the  common  judgment  of  man 
ered  that  when  a  totally  insane  man  blows  his 
he  will  be  said  to  have  died  by  his  own  hand  k 
policy  such  as  we  have  now  under  consideration.' 
sion  was  rendered  by  three  out  of  five  judges. 
Insurance  Co.,  25  Fed.  Rep.  315,  the  reetrictiDg  cl 
tion,  felonious  or  otherwise,"  and  it  was  held  that 
circumstances  he  killed  himself,  no  recovery  conli 
icy,  but  of  course  that  did  not  mean  accidental 
Scarth  vs.  Insurance,  Co.,  75  Iowa  346,  the  clause 
or  otlierwise,  sane  or  insane."  This  was  lield  to  < 
whether  such  as  are  denominated  criminal,  or  so 
of  insanity,"  and  a  very  similar  view  was  held  in  1 
Imnrance  Co.,  2i  Fed.  Rep.  159. 

(ft)  In  the  other  set  of  eases  the  additional  resi 
apparently  to  cover  the  case  of  intentional  suicid 
vidual  is  unconscious  of.  the  physical  nature  of 
nor  perhaps  if  lie  is  acting  uuder  an  irresistible  in 
vs.  Insurance  Co.,  34  Wis.  389,  the  restricting  clnui 
felonious  or  otherwise,  sane  or  insane,"  and  it  was 
here  relieves  the  company  from  liability  only  whe 
was  iutentioual,  or  committed  by  a  party  who  w^as  < 
of  the  aet  he  was  coiiimittiui;,  or  about  to  conmiil 
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..  bors.  The  good  old  principle,  de  mortuis  tiil  tiisi  banunij  will  allow  but 
.  one  conclusion. 

Of  course,  if  the  facts  are  susceptible  of  two  explanations,  the  natural, 

•  legal,  and  judicial  presumption  is  that  a  case  is  one  of  accident  rather 
tlian  of  suicide.  Thus,  in  Mallory  vs.  Inmirance  Co,,  55  N.  Y.  52,  it  was 
held  that :  "  Death  was  caused  by  such  an  injury  or  the  suicidal  act  of 
the  deceased ;  but  the  presumption  is  against  the  latter.  It  is  contrary 
to  the  general  conduct  of  mankind :  it  shows  gi'oss  moral  turpitude  in  a 
sane  person."    Shnilarly,  in  the  case  of  Insurance  Co.  vs.  Delpeuch,  82  Pa. 

'  St.  225,  it  was  held  that :  "  The  party  alleging  suicide  must  prove  it.  The 
mere  fact  of  death  in  an  imknown  manner  creates  no  legal  presumption 

'  of  suicide.  Upon  evenly  balanced  testimony  the  law  assumes  innocence 
rather  than  crime.  Preponderating  e\4dence  is  necessary  to  establish 
the  latter." 

The  following  cases  show  the  present  method  of  avoiding  this  issue. 
In  the  case  of  Keels  vs.  Fund  Associatio]i,  29  Fed.  Rep.  198,  the  insured 
had  been  suffering  for  some  months  from  mental  aberration  due  to 

•  softening  of  the  brain.  One  afternoon  his  body  was  found  in  a  past- 
,.  nre,  near  a  fence  from  which  he  had  apparently  fallen,  with  a  bullet-hole 
.  in  his  head  and  a  pistol  in  his  hand.     The  restricting  proviso  avoided 

the  policy  in  case  of  "  death  by  his  own  hand,  sane  or  insane,  voluntary 
,  or  involuntary."  Tlie  jury  found  for  the  plaintiff,  on  the  ground  that  it 
.  was  an  accident. »  On  appeal  it  was  held :  "  Accidental  or  unintentional 
self-killing  is  not  within  a  condition  forfeiting  a  policy  for  suicide  or 
taking  one's  own  life,  whether  such  death  results  from  taking  poison  by 
mistake,  supposing  it  a  wholesome  medicine,  or  from  an  act  done  in 
frenzy  or  delirium,  as  by  leaping  from  a  window,  tearing  off  a  bandage 
from  an  artery,  or  from  an  act  done  under  the  stress  of  an  overpowering 
force.  ...  K  it  were  intended  by  this  policy  to  include  death  by  acci- 
dent, it  was  easy  enough  to  say  so."  Of  course  tliis  ruling  sounds  and 
reads  very  nicely,  and  one  might  imagine  from  it  that  a  cruel,  grasping 
corporation  was  trying  to  defraud  the  beneficiary  out  of  her  rights  on  a 
.  mere  technicality.  But  it  appears  that  in  the  proofs  of  death  which  the 
beneficiary  submitted  to  the  company  she  declared,  over  her  own  signa- 
ture, that  her  husband's  death  was  due  to  suicide,  superinduced  by  de- 
mentia. Also  this  was  the  verdict  of  the  coroner's  jury,  which  was  pre- 
sumably held  within  a  short  time  after  the  death,  and  therefore  while 
'  the  circumstances  were  fresh  and  capable  of  accurate  consideration. 
When  one  regards  these  facts  there  is  but  Uttle  justice  in  the  decision, 
however  correct  it  may  have  been  legally. 

In  the  case  of  Phillips  vs.  Life  Insurance  Co,,  21  Am.  Rep.  549,  it  was 
held  that  if  the  defendant  was  insane  when  he  committed  the  act  of  self- 
destruction,  no  responsibility  could  be  attached  to  his  act.  But  it  was 
also  held  that  there  was  a  reasonable  doubt  as  to  the  proof  of  his  ha\'ing 
committed  suicide.  The  facts  were,  that  he  retired  to  bed,  and  about 
1  o'clock  a.:m.  a  pistol  shot  was  heard.     The  inmates  of  the  house  rushed 

•  in  and  found  he  was  shot  in  the  mouth  and  a  pistol  was  lying  on  the 
floor  near  by.  It  was  considered  possible  that  an  enemy  might  have 
shot  him  or  that  he  might  have  done  it  accidentally.     The  burden  of 

'  proof,  of  course,  was  on  the  insurers. 

9.  Our  own  view  can  be  summed  up  in  a  few  words.  We  do  not  think 
that  the  ordinary  rules  of  criminal  responsibility  wliich  are  applied  to  the 
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reasonable  for  hin>  and  for  auy  one  else  to  siippt 
dude  death  by  accideat  under  any  circunistaDPi 
left,  then,  is  to  construe  what  the  term  "  accident " 
U  done  involuntarily  and  unintentionally,  or  by  ai 
able  to  form  an  idea  of  the  physical  sequence  of 
reference  t«  this  particular  act,  such  an  act  could 
the  t«rm  "  accident." 

In  the  language  of  tlie  Supreme  Court  of  Masse 
be  by  accident,  by  superior  and  overwhelming  ft 
delirium,  or  under  any  combination  of  circumstan 
he  fairly  inferred  that  the  act  of  self-destructioi 
the  will  or  intention  of  the  party  adapting  mean 
templating  the  physical  nature  and  effects  of  tl 
justly  held  to  be  a  loss  not  excepted  within  the  m 

But  it  is  said  that  an  insane  delusion  or  an  ii 
he  80  marked  as  to  preponderate  over  the  rest  • 
the  subject  is  no  longer  responsible  for  his  acts. 
leave  him  with  sufficient  intclligenee  to  adapt  meai 
tlie  residt  of  a  contemplated  act,  such  a  grade  of  ir 
should  not  abrogate  this  contract,  made  in  good  : 
fectly  sane,  and  set  up  in  its  stead  another  contra 
port.  If  the  delusion  or  impulse  is  so  marked  tb 
stands  the  physical  nature  of  the  act,  then  it  mighi 
and  as  such  would  not  be  included  within  the  pnj 
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'  ACCIDENT  INSURANCE  AND  BENEFIT  ASSOCIATIONS 

'-'  BY 

CORTLANDT  P.  BISHOP,  Ph.D. 


In  a  treatise  on  medical  jurisprudence  it  is  necessary  to  consider  but 
one  branch, of  accident  insurance,  namely,  that  relating  to  the  insurance 
of  human  beings  against  casualty.  From  this  point  of  view  accident 
insurance  is  really  a  branch  of  life  insurance,  and  is  therefore  to  a  cer- 
tain extent  governed  by  the  same  rules.  The  ordinary  life  policy  grants 
relief  in  case  of  death,  however  caused,  or  in  the  event  of  the  assured's 
reaching  a  certain  age.  Accident  insurance,  on  the  other  hand,  provides 
against  loss  arising  from  death  or  disability  caused  by  violent  and  ex- 
ternal means  rather  than  by  disease,  the  latter  being  particularly  the 
province  of  insurance  by  beneficial  societies. 

The  first  question  that  presents  itself  is  one  of  definition.  What  is 
an  accident?  The  Supreme  Court  of  Pennsylvania  has  declared  that  it 
is  "  an  event  that  takes  place  without  one's  foresight  or  expectation,  an 
event  which  proceeds  from  an  unknown  cause,  or  is  an  unusual  effect  of 
a  known  cause  and  therefore  not  expected.''  {North  American  Life  and 
Accident  Company  vs.  Burroughs,  69  Pennsylvania  State,  43.)  It  will  be 
noted  that  the  word  i^  used  in  its  popular  sense,  the  element  of  the  un- 
foreseen being  always  present. 

A  contract  of  accident  insurance  is  not  one  of  indemnity,  for  a  per- 
son cannot  be  indemnified  for  the  loss  of  life  or  limb  as  he  can  for  the 
loss  of  a  house  or  ship.  The  allowance  for  disabling  injuries,  though 
usually  so  called,  is  not  really  an  indemnity,  for  in  most  policies  it  is 
limited  to  a  certain  fixed  sum  per  week,  always  less  than  the  wages  or 
income  of  the  assured.  In  one  of  the  few  known  cases  of  accident 
insurance  in  the  form  of  an  indemnity  contract,  the  Court  of  the  Ex- 
chequer held  that  the  insurer  was  bound  to  indemnify  the  assured  for 
the  costs  of  medical  attendance  and  expenses  to  which  he  was  put  by  the 
accident,  and  not  for  loss  of  time  or  profits.  {Theohold  vs.  Railway  Pas- 
senger'Sj  etc.,  Cmnpany,  10  Exchequer,  45.)  The  modem  form  of  policy  is 
more  convenient  in  that  it  does  away  with  the  necessity  of  going  into 
the  assured's  private  affairs. 

The  applicant  for  accident  insurance  is  seldom,  if  ever,  required  to 
submit  to  a  medical  examination.  His  application  is  based  on  a  warranty 
of  the  truth  of  certain  facts  concerning  his  condition.  Among  these  are 
physical  and  mental  soundness,  correct  and  temperate  habits,  and  entire 
freedom  from  fit?  or  disorders  of  the  brain.  It  is  frequently  stipulated 
that  any  medical  admer  of  the  insurer  shall  be  .permitted  as  often  as 
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pro[)ortion  to  the  hazard.  The  policy  is  not  avoiil 
of  occtipation,  but  the  insured  agrees  that  if  inji 
Tork  classed  as  more  hazardous,  he  shall  be  entith 
an  amount  as  the  premium  paid  by  him  would 
flswl  for  Bu<;h  iiicreased  hazard,  (^taiitiard  Life  i 
Compamj  vs.  Martin,  33  Northeasteru,  lOo.)  As  ii 
cies,  the  applicant  may  desi^ate  a,  l>eneficiar3-  to 
Some  accident  companies  will  only  insure  person 
eighteeii  and  seventy,  and  refuse  to  insure  wome 
of  sixty-five  or  more  a^tnst  anj-thing  but  deal 
refuse  to  deal  with  cripples,  deaf,  dumb,  or  blind 
are  reckless  or  without  NTsible  means  of  support. 

Accident  policies  resemble  marine  policies  in  t 
time  or  for  a  particular  voyag^e.  Voyape  poheie 
limited  in  point  of  time,  but  are  always  made  to  cc 
ney,  and  de^-iation  is  not  permissible.  In  recent  yi 
dent  insurance  on  a  large  scale  have  presented  thei 
ation  of  a  premium  the  insurer  agrees  to  insure  a 
example,  a^inst  claims  arising  from  personal  in, 
passengers  {South  Staffordshire  Tramufaya  -v&.  Si^tn- 
elation  (1891),  1  Queeu's  Bench,  402),  or  an  employ 
ing  under  the  Employer's  Liability'  Act.  Such  insn 
as  opposed  to  public  policy,  and  in  England  is  sancl 
and  45  Victoria,  cap,  sli.) 

The  word  "accident"  is  so  broad  in  its  meauii 
have  sought  to  limit  its  scope  by  inserting  in  tht 
exceptions,  and  it  is  the  construction  of  general  re 
makes  up  tlie  greater  portion  of  the  case  law  of  t 
depends  upon  the  particular  phraseoloey  employe 
matter  to  formulate  any  general  ndes.  It  may  be  s 
hurtien  of  bringing  the  accident  within  one  of"  the  e 
insurer.  {Badenfitld  vs.  Massachusetts  Muftial  Aec 
Massachusetts,  77.)  A  policy  covering  accidents  c 
means  was  lately  construed  by  the  Court  of  Appe 
assured  stooped  to  pick  up  a  marble,  and  in  so  doii 
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But  the  court  ovemiled  the  objection.     {CarliTl  vs.  Carbolic  Smoke  Ball 
,.  Company  (1892),  2  Queen's  Bench,  484.) 

An  accident  policy  does  not  nsnally  cover  death  resulting  from  dis- 

-  ease,  and  it  therefore  frequently  becomes  of  importance  to  determine 
.""  what  was  the  cause  of  the  loss  complained  of.  A  recent  case  on  this 
''.  point  is  Bacon  vs.  United  States  Mutual  Accident  Association  (123  New 
[\_  York,  304).  The  assured  died  of  malignant  pustule,  whicli  the  expert 
'    medical  witnesses  refused  to  characterize  as  a  disease.     They,  however, 

admitted  that  it  was  a  "pathological  condition.''    The  lower  court  ruled 

that  the  deceased  came  to  his  death  by  accident,  but  the  Court  of  Appeals, 

by  a  divided  vote,  reversed  the  decision,  and  held  that  malignant  pustule 

was  a  disease. 

■•'         Sunstroke  is  not  an  accident,  but  a  disease.     {Sinclair  vs.  Maritime 

'  Passenger's  Assurance  Company^  3  Ellis  &  Ellis,  478 ;  Dozier  vs.  Fidelity 

^'   and  Casualty  Company,  46  Federal  Reporter,  446.)     Though  a  known 

'    consequence  of  undue  exposure  to  the  heat,  it  could  not  have  been  fore- 

-  seen,  and  was  undoubtedly  caused  by  external  means,  which  is  the  defini- 

*  tion  usually  given  in  contracts  of  accident  insurance.    The  English  court, 

*  however,  went  upon  the  ground  that  a  disease  produced  by  known  means 
could  not  be  considered  as  accidental.  The  American  case  was  decided 
partly  on  precedent,  but  largely  on  the  authority  of  Niemeyer  and  Ober- 

.  nier,  who  classed  sunstroke  as  a  disease  of  the  brain,  and  held  that  the 
.     rays  of  the  sun  were  not  essential  to  its  occurrence. 

-  K,  however,  the  disease  is  the  result  of  an  accident,  the  insurer  is 
held  liable.     So  a  death  from  peritonitis,  due  to  a  violent  blow  on  the 

\  stomach  {Xorth  American  Life  and  Accident  Company  vs.  BurrotighSy  69 
Pennsylvania  State,  43),  or  from  hernia  brought  on  by  an  accidental  fall 
{Fitten  vs.  Accidental  Death  Insurance  Company,  17  Common  Bench,  New 
Series,  122 ;  Traveler's  Insurance  Cmnpany  vs.  Murray,  16  Colorado,  296), 
is  covered  by  an  accident  policy.  The  question  is  one  of  proximate 
cause,  and  is  often  of  considerable  nicety.  Thus  a  death  from  erj^sipelas 
brought  about  from  a  wound  by  a  cut  was  considered  the  result  of  the 
disease  rather  than  of  the  wound.  {Smith  vs.  Accident  Insurance  Company^ 
Law  Repoi-ts,  5  Exchequer,  302.  See  also  Young  vs.  Accident  Insurance 
Company  of  Xorth  America,  6  Law  Reports,  Superior  Court,  Montreal,  3.) 
Porter,  in  his  work  on  Insurance  (second  edition,  p.  457),  cites  two  Eng- 
lish cases  on  this  subject  which  are  difficult  to  reconcile.  In  the  one, 
gangrene  from  a  cut  was  held  to  be  an  accident ;  and  in  the  other,  death 
by  dislodgment  of  a  gall-stone,  the  result  of  a  fall,  was  held  not  a  death 
by  accident.  In  a  recent  New  York  case,  the  insured  died  of  blood-poi- 
soning, following  upon  a  wound  in  his  right  hand.     Some  time  previ- 

-  ously  he  had  injured  his  other  hand,  and  it  was  an  open  question  whether 

*  or  no  the  pus  from  the  first  wound  had  entered  the  second  and  caused 
the  poisoning.  The  death  being  charged  to  the  second  wound,  the  court 
held  that  it  was  for  the  jury  to  detonnine  whether  or  no  death  was  due 
to  the  ac<*ident.     {Martin  vs.  Equitable  Accident  Association,  61  Him,  467.) 

Several  cases  have  arisen  in  which  a  fit  coiiperated  to  produce  the  death 
of  the  assured,  and  yet  his  representative  was  allowed  to  recover  under 
a  policy  in  which  a  fit  was  an  excepted  cause.  In  three  instances  the  de- 
ceased fell  into  a  pool  of  water  and  was  dro\vned.  {Reynolds  vs.  Accident 
Insurance  Company,  22  Law  Times,  N.  S.,  820;  Winspear  vs.  Accident  In- 
surance  Company,  6  Queen's  Bench  Division,  42 ;  Tennant  vs.  Traveler's 
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Some  policies  stipulate  that  the  injury  shall  not  be  one  of  which 
there  is  no  external  or  visible  sign.  The  courts  are  not  apt  to  favor 
such  clauses,  perhaps  because  they  are  an  attempt  to  construe  the  laws 
of  evidence.  Accordingly,  a  late  New  York  case  decided  that  an  injury 
to  the  diaphragm  and  contiguous  muscles  which  was  not  vL^ible  to  the 
eye,  but  could  only  be  ascertained  by  appl}4ng  the  hand  to  the  exterior 
of  the  body,  was  not  within  the  proviso.  {Gale  vs.  Mutual  Aid  and  Acci- 
dent  Association,  66  Hun,  600  (1893).)  When  the  deceased  was  found 
dead  in  bed  with  the  gas  tui'ned  on,  the  court  held  the  company  liable 
on  a  similar  policy,  thougli  there  was  no  visible  or  external  sign  on  his 
body.  The  ground  of  the  decision  was  tliat  the  clause  applied  only  to 
an  accident  not  causing  death.  (Paul  vs.  Travele^^s  Insurance  Company^ 
112  New  York,  472.)  Soreness  is  not  a  \'isible  sign,  and  in  a  c^se  where 
the  body  was  covered  with  red  spots  and  there  was  bloody  froth  at  the 
mouth,  the  question  was  left  to  the  jur}^  {United  States  Mutual  Accident 
Associatiofi  vs.  Newman,  84  Virginia,  52.) 

Generally  an  accident  policy  will  cover  injuries  resulting  from  the 
negligence  of  the  assured.  Nice  questions  often  arise  when  the  policy 
excepts  such  injuries.  Thus,  when  the  assured,  after  he  had  seen  two 
men  jump  safely  five  feet  from  a  platform  to  the  ground,  followed  their 
example,  and  received  a  stricture  of  the  duodenum  resulting  in  death,  it 
was  held  a  question  for  the  jury  as  to  whether  there  was  an  accident. 
{Associatiofh  vs.  Barry,  131  United  States,  100.)  "  Voluntary  exposure  to 
unnecessary  danger"  is  a  common  clause;  and  "walking  or  being  on  a 
railroad  track  or  bridge  ^  are  also  often  forbidden.  But  getting  on  a 
dowly  moving  train  is  not  within  the  first  clause  (Schn^er  vs.  Protident 
Life  Insurance  Company,  24  Wisconsin,  28),  and  it  would  seem  that  cross- 
ing a  railroad  track  to  reach  a  railroad  station  is  not  necessarily  within 
the  prohibition  of  that  last  mentioned.  (Duman  vs.  Preferred  Mutual 
Accident  Association  of  Xew  York,  59  New  York  Superior  Court  Reports, 
145.)  Injuries  resulting  from  a  violation  of  law  are  also  frequent  excep- 
tions. Thus,  an  accident  from  slipping  upon  frozen  ground  while  re- 
turning from  hunting  on  Sunday  {Duran  vs.  Standard  lAfe  and  Accident 
Insurance  Company,  20  Insurance  Law  Journal,  1035,  Vt.),  or  while  en- 
gaged in  a  horse-race  {Insurance  Company  vs.  Seaver,  19  Wallace,  531), 
botii  acts  being  illegal  by  statute,  discharged  tlie  insurers. 

Some  policies  only  cover  accidents  while  traveling  by  public  or  pri- 
vate conveyance.  It  has  been  held  that  such  a  policy  covers  an  accident 
caused  by  walking  from  a  steamboat  while  en  route  to  a  train,  even 
though  the  assured  could  have  ridden  in  a  hack.  {Northrup  vs.  Railway 
Passenfjer's  Assurance  Company,  43  New  York,  516.)  Generally  speaking, 
however,  walking  is  not  traveling  in  the  manner  indicated.  {Ripley  vs. 
Insurance  Company,  16  Wallace,  336.) 

The  so-called  indemnity  is  usually  given  in  case  the  assured  is  "  wholly 
disabled."  Usually  this  would  mean  disability  from  performing  one's 
usual  vocation,  and  not  a  total  disability  for  any  kind  of  labor.  {Hooper 
vs.  Accidental  Death  Insurance  Company,  5  Hurlstone  &  Norman,  546.) 
The  loss  of  one's  fingers  or  hand  does  not  ordinaiily  constitute  total 
disability.  {Hutchinsan  vs.  TJie  Supreme  Tent  of  the  Knights  of  the  Mac- 
cabees of  the  World,  68  Hun,  355.) 

Throughout  the  United  States  and  England  there  exist  a  vast  num- 
ber of  beneficial  societies  engaged  in  the  business  of  insurance  against 
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)r  for  the  payment  of  a  gross  sum  upon  the  expu*ation  of  a  fixed  period 
)f  less  than  five  years.  The  reason  for  every  assessment,  as  well  as  the 
)reeise  amoimt  thereof  to  be  used  for  the  payment  of  other  than  bene- 
iciary  claims,  must  be  truthfully  stated  in  the  notices.  Benefit  societies 
ire  permitted  to  distribute  their  revenues  in  accordance  with  their  con- 
stitutions so  long  as  no  money  collected  for  the  payment  of  beneficiary 
daims  is  otherwise  appropriated.  All  moneys  or  other  benefits  to  be 
paid  by  these  societies  are  exempt  from  execution  or  from  seizure  by 
process,  either  legal  or  equitable,  for  the  purpose  of  paying  a  debt  or 
lability  of  any  member  or  beneficiary.  (Ibid.,  §§  235,  236,  238.)  All 
oenefit  associations  are  required  to  make  detailed  annual  reports,  and 
are,  in  fact,  closely  under  the  supervision  of  the  superintendent  of  insur- 
amce.  Their  books  and  papers  are  at  all  times  open  to  the  inspection  of 
State  officers,  and  they  are  liable  to  a  fine  in  case  they  neglect  or  fail  to 
perform  a  duty  imposed  by  law.  The  superintendent  is  also  empowered 
bo  revoke  the  license  of  any  society  which  conducts  its  business  improp- 
erly, and  the  attorney-general  is  authorized  to  proceed  at  once  against  a 
delinquent  association.    {Ibid,,  §§  232,  237.) 


THE  OBLIGATION  OF  THE  INSURED  AND  THE 

INSURER. 

BY 

R.  C.  McMURTRIE,   Esq. 


With  regard  to  the  relations  of  the  medical  profession  to  life  insur- 
ance, they  occur  in  the  formation  of  the  contract  and  in  the  inquiry  into 
eauses  of  death. 

1.  As  the  contract  is  based  on  the  average  duration  of  human  life, 
the  known  conditions  that  tend  to  shorten  it  are  essential  in  forming  a 
judgment  as  to  the  probability  of  the  particular  life  that  is  to  be  insured 
coming  up  to  the  average  or  falling  short. 

These  facts  cannot  practically  be  obtained  from  any  one  but  the  ap- 
plicant or  person  whose  life  is  to  be  insured,  i.e.,  on  the  termination  of 
whose  life  a  payment  is  to  be  made.  The  facts  when  thus  ascertained 
are  made  the  subject  of  examination  by  medical  experts.  Accuracy  is 
essential,  as  it  is  in  all  cases  where  inferences  are  dependent  on  facts. 
But  the  limitation  of  accuracy  is  the  capacity  of  the  person  examined  to 
give  the  information.  This  the  insurer  takes  on  himself  unless  the  con- 
tract interferes.  The  insured,  on  the  other  hand,  takes  on  himself  the 
burden  of  answering  truthfully. 

Obviously  there  are  likely  to  occur  cases  where  the  answers  are  per- 
fectly truthful  and  yet  absolutely  untrue.  The  insured  assumes  this 
peril  where  the  contract  stipulates  for  accuracy  as  a  basis  of  contracting. 
The  person  inquired  of  may  have  forgotten  absolutely  or  temporarily  a 
most  important  fact,  or  he  may  have  been  misinformed  on  a  matter  which 
he  never  could  know  saving  by  information,  but  which  all  of  us  speak 
of  as  if  we  knew ;  e.g.,  our  age  and  the  ages  of  ancestors,  even  relation- 
ship and  parentage,  are  mere  matters  of  hearsay,  and  yet  are  always 
m[K)ken  of  as  known  facts.  So  they  are  practically;  but  it  is  evident 
that  if  they  prove  to  be  untrue  there  has  been  a  misrepresentation  in  an 
essential  fact  which  is  the  agreed  basis  of  the  contract.  But  this  depends 
on  the  contract. 

There  is,  tlien,  another  and  a  distinct  class  of  facts,  which  are  subject, 
however,  to  the  same  rule.  It  frequently  happens  that  a  fact  is  not 
supposed  to  be  material,  and  is  therefore  omitted. 

On  the  other  hand,  it  is  plain  that  as  the  insurer  is  the  questioner  and 
proposes  to  act  on  the  information  received,  he  must  so  frame  his  ques* 
tions  that  men  must  be  able  to  comprehend  what  facts  they  include. 

Now  here  there  must  come  in  the  same  rule  ihat^  strangely  enough, 
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charge  of  being  an  evasion.  The  insurer  is  entit 
but  whether  the  question  has  l>een  truthfully  ai 
what  was  understood  by  the  question.  It  is  im 
can  be  held  to  warrant  the  truth  of  the  answer  i 
educated  expert  could  have  supposed  it  inehidei 
tieular  fact.  This  question  is  one  for  the  jurj'- 
ally  accurate — Did  the  man  beUeve  \rhat  he  saj 
conceal  or  suppress  with  intent  to  deceive  by  • 
somebody  else  thinks  he  ought  to  have  known 
had.  This  would  make  the  matter  turn  on  a  fi 
the  comprehension  of  a  judge  or  jury  for  that 
which  is  near  to  requiring  a  warranty  of  truth  in 
heusion  of  the  question.  It  is  obviously  the  sam 
in  Peek  vs.  Derry.  The  qnestiou  was  whether 
and  deceitful  representation.  Tlie  court  below  1 
if  the  representation  was  founded  on  informat 
have  been  believed,  or  was  quit«  insufficient  to  n 
being  such  as  no  prudent  man  would  have  acte 
quently  disclaimed  all  intention  to  assert  willf 
hood. 

lu  the  House  of  Lords  it  was  ruled,  and  it  ii 
England — till  it  shall  have  been  changed  by  a 
while  the  frivolity  of  the  evidence  ou  which  a  m. 
a  repi-esentation  is  a  ground  for  refusing  behef 
did  rely  on  it,  still  there  cau  be  no  action  for  dec 
teutional  or  conscious  falsehood.  It  is  difficult 
that  a  fraudulent  deceit  involves  moral  turpitud* 
another's  judgment  as  to  the  sufficiency  of  the  t 
omits  the  essential  ingredient  of  the  charge.  1 
cepted  in  this  countr>'  or  tlie  old  formnln  will  Ix 
accurate,  is  of  course  an  open  question.  This  lin 
ically  apjilies  to  all  cases  of  inquiries  on  which  it 
If  converted  into  warranties,  as  they  are  when  re 
referred  to  as  a  basis  of  contracting,  no  doubt  th 
literally  true ;  but  whether  the  answers  are  also 
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')f  the  question  this  was  absolutely  false  while  literally  true,  and  so  it  was 
aeld  by  the  court  in  banc. 

It  may  be,  though,  that  all  these  distinctions  are  useless,  because  if 
there  is  a  question  for  the  jury  it  will  always  be  answered  in  one  way. 
There  is  no  doubt  about  the  fact  that  justice  is  very  unfairly  administered 
-by  juries  if  we  mean  justice  according  to  law,  and  there  can  be  no  other 
standard  in  a  court.  But  to  a  great  extent  the  courts  are  themselves  to 
-blame  for  the  miscarriage.  If  they  would  compel  a  categorical  answer 
by  the  jury  to  the  crucial  question  of  fact,  there  would  be  much  less 
probability  of  a  false  verdict.  Wlien  juries  are  permitted  to  render  a 
^neral  verdict  hypothetically  based  on  their  findings  of  certain  facts,  it 
18  much  more  likely  that  what  has  been  stated  as  a  condition  will  be 
/overlooked  or  disregarded ;  that  when  they  are  asked  to  say,  "  Did  A  be- 
lieve that  statement  to  be  true,  or  did  he  intend  to  mislead  T  '^  it  may  be 
doubted  whether  this  is  not  the  only  mode  in  which  an  ordinary  jury  can 
be  used  to  advantage. 

2.  The  medical  profession  is  also  intimately  connected  with  the  in- 
quiry into  the  causes  of  death.  They  are  necessarily  experts  in  the 
proper  inference  to  be  drawn  from  facts  ascertained  after  the  event  as  to 
.  the  condition  of  things  before  the  death.  Do  these  prove  that  the  answers 
of  the  insured  were  false?  Or  wherever  medical  testimony  as  such  can 
be  pertinent  to  the  issues  raised  in  actions  on  policies,  these  necessarily 
include  all  things  relating  to  the  causes  of  death  where  they  are  relevant 
to  the  issues. 

These  statements  seem  to  be  supported  by  authority : 

(1)  M  there  is  a  warranty  or  a  contract  that  a  fact  is  true  and  it  is 
made  a  condition,  the  materiaUty  is  imimportant.  A  fortiori  is  the  in- 
tention to  deceive. 

Awlerson  vs.  Fitzgerald,  4  H.  L.  Cases,  484  j  FowJc^s  vs.  Manchestery  3  B. 
and  Sm.  917 ;  Jones  vs.  Provincial,  3  C.  B.  N.  S.  65 ;  Wheeler  vs.  Hardesty, 
S  Ellis  and  Bl.  332 ;  McDonald  vs.  Imw  Union,  9  L.  R.  Q.  B.^28. 

(2)  But  where  there  is  a  mere  representation  or  where  the  contractual 
representation  is  so  qualified  as  to  be  evidently  a  mere  representation,  as 
where  "  believed ''  is  inserted,  then  materiaUty  and  intentional  deceit  are 
-essential. 

Huckman  vs.  Femie,  3  M.  and  W.  505 ;  and  1  H.  and  Hurles,  149.  It 
appears  to  be  implied  in  Parke's,  B.,  remark  in  Wainicright  vs.  Bland, 
1  M.  and  W.  35 ;  Bntish  Eg.  vs.  0,  W.  Ry.,  38  L.  J.  Chan.  316  j  Duckertt 
vs.  Williams,  4  Tyr.  242. 

(3)  That  an  evasion  must  have  been  known  to  be  such  where  the 
rstatement  is  literally  true.  Maytuird  vs.  Rhode,  1  C.  and  P.  360,  where 
it  is  rested  on  the  contract.  Oeach  vs.  IngaU,  14  M.  and  W.  93 ;  Perrans 
vs.  The  Marine  and  Oeneral  Travelers'  htsxirance  Co,,  2  E.  and  E.  317 ; 
British  vs.  6.  W,  Ry,,  38  Law  Jour.  Chan.  132,  314 ;  Oeneral  Prov.  in  re 
Danulriel,  18  W.  B.  396 ;  Fowkes  vs.  The  Manchester,  3  Fost.  and  Fin.  440 ; 
3  B.  and  Sm.  916.  It  seems  to  be  plain  that  if  incorrectness  is  in  itself 
sufficient  to  avoid  the  contract,  it  is  misleading  to  call  attention  to  the 
-effect  of  the  contract  on  making  the  truth  of  the  statement  a  basis  of  the 
<K>ntract,  and  therefore  essential,  or,  in  the  language  of  pleading,  a  mate- 
rial averment. 

(4)  Where  there  is  an  ambiguity  the  paper  is  to  be  read  against  the 
^company  who  prepares  it.    Anderson  vs.  Fitzgerald,  4  H.  L.  Cas.  484-507. 
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OF  CERTAIN  LEGAL  RELATIONS  OF  PHYSICIANS 
AND  SURGEONS  TO  THEIR  PATIENTS  AND 

TO  ONE  ANOTHER. 

By  WILLIAM  A.   PURRINGTON,  Esq. 


Of  Legislative  Restrictions  on  Medical  Practice. — To  restrict  need- 
lessly the  free  use  of  his  powers  and  talents  is  a  wrong  to  the  individual ; 
it  is  also  an  injustice  to  the  community.  That  every  man  should  have 
as  free  scope  to  earn  a  livelihood  or  widen  the  field  of  knowledge  as  is 
consistent  with  the  common  welfare,  is  a  truism.  But  it  has  been  clev- 
erly pronounced  an  easier  task  to  renounce  the  devil  and  all  his  works 
thaji  to  know  them  when  met  with ;  so  that  while  none  will  "dispute  the 
initial  proposition,  many  controversies  have  arisen,  and  many  will  arise, 
over  the  need  of  restrictions.  It  is  no  new  theory  that  an  ignoramus 
should  not  be  allowed  to  practice  medicine.  Socrates,  wishing  in  his 
amiable  way  to  ridicule  Euthydemus,  the  handsome,  likened  Qiat  un- 
fortunate youth  to  a  supposititious  quack  who  should  seek  appointment 
as  a  health  officer  upon  the  ground  that,  although  ignorant  of  medicine, 
he  could  soon  learn  all  about  it  by  practicing  upon  the  Athenians;  at 
which  illustration  the  gossips  burst  into  laughter,*  and,  as  a  consequence, 
Euthydemus  probably  found  something  not  entirely  displeasing  to  him 
in  the  episode  of  the  hemlock  prescription.  But  the  thoughts  of  all  men 
do  not  widen  with  the  process  of  the  suns,  and  the  advocates  of  ignorance 
as  a  qualification  for  medical  practice  have  gone  in  late  years  far  beyond 
this  merry  reductio  ad  ahmrdum;  for  with  solemn  faces  they  presented  to 
the  New  York  legislature  of  1884  a  memorial  in  favor  of  repealing  the 
Medical  Practice  Acts,  which  declared  that  such  powers  as  that  of  healing 
by  "  the  laying  on  of  hands "  "  cannot  be  imparted  or  increased  by,  but 
are  more  likely  to  be  diminished  6y,  the  course  of  study  required  by  the 
medical  colleges.^  Herein  is  the  unconscious  admission  of  one  advan- 
tage of  medical  legislation :  for  while  it  would  be  manifestly  undesirable, 
even  if  lawful,  for  a  statute  to  ordain  that  any  system  of  therapeutics 
should  be  followed  exclusively ,t  since  this  would  stifle  experiment  and 
progress,  nevertheless  it  is  reasonably  certain  that  by  requiring  of  all 
who  begin  to  practice  medicine  a  fair  acquaintance  with  the  human  sys- 

*  Afemorahilia,  Bk.  FV.  c.  2,  3-5. 

t  Section  23  of  the  British  Medical  Act,  21  &  22  Vict.  c.  90,  provides  that  any  body- 
entitled  to  grant  qualifications  under  the  act  shall  forfeit  its  right  if  it  persist  in 
requiring  as  a  condition  of  its  examination  or  certificates,  that  the  candidate  shall 
**  adopt  or  refrain  from  adopting  the  Practice  of  any  particular  Theory  of  Medicine  or 
Surgery." 
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universal  privilege  to  practice  medieiue,  sulgw^t  on 
for  malpractice,  breeds  a  pest  of  quackerj*  and  an 
to  the  law-making  power.  A  too  rigorous  enforce 
lieenee  laws  begets  counter-reaction.  In  the  begini 
century  the  prosecution,  by  the  Collepe  of  Physi 
Rose  for  prescribing  a  bolus  to  Seale,  tlie  butcher 
in  the  Court  of  Kings  Bench,*  failed  in  the  House 
seemed  intolerable  to  the  peers  that  every  one,  tl 
poor  included,  should  be  compelled  in  sickness  to 
prescribe,  an  apothecary  to  dispense,  and  perhaps  a 
This  victory  made  the  apothecary  a  general  praetiti 
such  he  is  to-day.  But  a  century  of  quackery  di 
themselves  to  procure  an  aetf  in  the  early  part  o 
ding  any  one  to  practice  their  art  without  the  licem 

The  reaction  against  the  fierce  opposition  to  he 
other  "pathies,"  in  New  York  brought  alxtut  a  mod 
cal  law  of  that  State  by  the  act  of  1844,  making  an 
a  misdemeanant  only  in  case  of  gross  nialpractice.| 
has  been  repealed  by  subsequent  legislation  making 
tice  a  raisdemeanor.n  And  if  there  is  any  lessou 
studying  the  attempts  to  regulate  medical  practice, 
ever  it  is  generally  believed  that  such  a  regulation  U 
to  benefit  physicians,  bj'  limiting  competition  or  r 
suppress  schismatic  opiniou,  the  law  falls  into  diaf 
or  becomes  unenforceable. 

Theory  and  Constitutionality  of  Medical  Lie 
the  governmental  theories  obtaining  throughout  th 
statute  obviously  enacted  to  favor  either  physician 
gard  of  pubhc  right,  or  one  class  of  physicians  at  tl 
would  be  unconstitutional.**  Medical  license  laws 
on  the  ground  that  they  are  a  fair  exercise  of  the  po! 
the  public  health.  It  has  been  forcibly  argued  that  i 
limited  to  punishiug  fraudulent  pretenses  of  a  natur 
of  ordinary  inteUigence  and  care,  such  as  the  false 
ical  titles ;  but  should  not  be  extended  to  forbiddini 
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distingiiisli  qualified  from  unqualified  practitioners."  Those  who  hold 
that  tliis  is  as  far  as  the  law  should  go  argue  that  fools  can  only  be  pro- 
tected by  incarceration,  and  that  it  is  an  ancient  privilege  to  be  cheated 
if  you  wish  to  be.* 

The  Apothecaries  Act  of  1815,t  on  the  other  hand,  forbade  unhcensed 
persons,  luider  civil  penalties  for  disobedience,  to  act  as  apothecaries ; 
and  this  statute  rather  than  the  former  has  been  followed  and  exceeded 
in  our  medical  legislation,  which,  in  nearly  all  the  States,  makes  a  crim- 
inal offense  of  unlicensed  practice.  The  constitutionality  of  this  prohi- 
bition has  been  directly  passed  upon  and  affirmed  by  the  highest  courts 
of  most  of  these  jurisdictions  and  by  the  Supreme  Court  of  the  United 
States ;  and  by  their  decisions  it  is  settled  that  such  legislation  is  not  a 
taking  of  property  without  due  process  of  law,t  that  the  fact  of  having 
been  engaged  in  medical  practice  for  years  prior  to  the  enactment  of  a 
licensing  act  does  not  create  a  vested  right  to  continue  in  practice  con- 
trary to  the  new  statute,§  and  that  the  exemption  of  persons  in  practice 
prior  to  the  date  of  the  law  from  the  examination,  etc.,  required  of  per- 
sons thereafter  beginning  to  practice  does  not  create  a  "privileged 
class."  II 

Among  the  various  statutory  provisions  that  have  been  held  valid  by 
the  courts  are  the  following :  forbidding  any  one  to  practice  medicine 
if  neither  graduated  from  the  Harvard  Medical  School  nor  licensed  by 
the  Massachusetts  Medical  Society  ;1]  confining  examinations  by  a  State 
Board  of  Examiners  to  persons  holding  diplomas  ;••  making  residence  in 
the  State  for  a  term  of  years  a  condition  of  the  license  ;tt  permitting  all 
persons  actually  in  practice  at  the  date  of  the  enactment  to  continue 
practicing  upon  registration  and  the  payment  of  a  fee  of  three  dollars, 
but  requiring  of  all  commencing  practice  thereafter  a  diploma,  registra- 
tion, and  a  fee  of  ten  dollars  ;||  forbidding  licensed  physicians  from 
opening  shops  for  retailing,  disbursing,  or  compounding  medicines  or 
poisons  except  in  compliance  with  the  pharmacy  law ;  §§  exempting  from 
the  statute's  operation  all  persons  in  practice  within  the  State  for  ten 
years  prior  to  its  enactment  ;||||  permitting  physicians  of  another  State  to 
visit  the  enacting  State  for  consultation  witiout  the  registration  required 
of  resident  practitioners  ;1]1]  and  creating  a  Board  of  Medical  Examiners 

*  Analysis  of  Sir  James  Graham's  Bill  by  John  Davis,  M.D.,  in  his  Exposition  of 
the  Laws  which  Relate  to  tfie  Medical  Profession  in  England,  London,  1844;  cf.  Smith  vs. 
Laney  24  Him,  632. 

t  65  George  HI.  c.  194. 

t  Vent  vs.  State  of  W,  Va.,  129  U.  S.  114 ;  State  vs.  Green,  112  Ind.  462 ;  14  N.  E. 
352;  JTiUiains  vs.  Peo2>le,  121  ms.  84:  11  N.  E.  881;  People  vs.  Phippin,  70  Mich.  6; 
37  N.W.888 ;  Harding  vs.  People,  10  Col.  387 ;  15  Pac.  727 ;  HewiU  vs.  Charier,  (Mass.) 
16  Pick,  353;  State  vs.  Board  of  Exrs.,  32  Minn.  324;  34  Minn.  387;  ex  parte  Spinney, 
10  Nev.  323;  ex  parte  Smith,  10  Wend.  449;  Logan  vs.  State,  5  Tex.  Ap.  306;  State  vs. 
rcHHoyer,  65  N.  H.  113;  State  vs.  Hinman,  65  N.  H.  103;  18  Atl.  R.  194.  The  New 
Hampshire  statute  alone  has  been  held  unconstitutional. 

^  Dent  vs.  West  Va.,  supra.;  People  vs.  Fulda,  52  Hun,  65. 

II  State  vs.  Green  ;  Fox  vs.  Territ^rxf,  supra. 

H  HewUt  vs.  Charier,  16  Pick,  353. 

**  State  vs.  Vandersluis,  42  Minn.  129 ;  43  N.  W.  789. 

ft  State  vs.  Green,  112  Ind.  462 ;  14  N.  E.  352 ;  State  vs.  Hathaway,  (Mo.)  21 S.  W.  108L 

n  State  vs.  Creditor,  24  Pac.  346  (Kansas). 

^  People  vs.  Moorman,  86  Mich.  433 ;  49  N.  W.  263. 

nil   Williams  vs.  People,  121  lU.  84;  17  111.  Ap.  274;  11  N.  E.  881. 

nil  State  vs.  Van  Doran,  109  N.  C.  864. 


requires  a  mere  diploma,  oue  of  Buchanan's  man 
to  aiiBwei-  iJ  but  there  is  a  growing  tendency  to  re 
lieeiise,  including  graduates  of  medical  colleges.  t« 
of  State  boards.  Even  where  diplomas  are  still  a 
not  unusual,  owing  to  the  number  of  worthless  aoi 
to  require  that  they  be  iasne<l  by  colleges,  "re 
standing,"  and  it  has  been  held  that  corporations  1 
act  to  incori>orate  literary,  scientiSc,  and  charitai 
confer  tlie  degree  of  "  M. !).''§  Wliere  the  require 
of  ft  "  reputable  college,"  examining  boards  have 
criterion  of  what  is  "  reputable  "  or  "  in  good  ^and 
of  their  fiuietiona  will  not  l>e  re^■iewed  by  the  coi 
an  abuse  of  discretion ;  such  as  the  exercise  of  p 
or  for  selfish  motives.  And  under  an  Tllinois  dt 
the  board  cannot  be  delegated  to  a  national  associs 
of  men  without  the  State-K  A  board  that  has  on 
to  be  in  good  standing  cannot  thereafter  arbitrarL 
latter's  graduates  without  a  redetermination  of  the 
establii«h  a  stanilard  of  minimum  requirements  to 
good  standing"  must  conform,**  and.  if  empowen 
and  take  testimony,  may,  after  notice  to  the  aecn 
against  a  st^'h(K>l,  and  if  satisfied  of  its  low  standin 
graduates.**  In  Colorado  certificates  of  a  rfr  /arti 
gaily  organized,  will  protect  their  holders, ♦* 

A  medical  law  may  pro\'ide  not  only  for  the  refi 
also  for  its  revocation  f^  for  unprofessional  condact. 

•  Brorn  vs.  Pn,]<le.  11  CoL  109;  17  Pm.  104. 

I  It  does  not  seem  wis«  to  ron^nme  space  b*-  —iiiny  fort 
Stal«».  or  eveo  ■"»H"f  a  svuopsi*  of  thMn.  Tb^y  mi*  now 
likely  to  be  rhtui^cnl  by  every  le^islatoiv.  In  »w  York,  for 
iras  alteivil  in  ISSI.  ISW).  1^3.  and  i!>.  a^  thid  book  goes  lo  ] 
again.  Thp  I]litii>i»  State  Boan)  of  Health  pablisbvs  trvm  t 
report  »howin^  the  meilir at  le^^islatioo  of  diffrmit  fllat««  ai 
pollcp^s.  But  the  only  safe  ^oide  to  the  ivqimvineDtB  ot  li 
exBUiioalion  of  its  statut^^  in  ffrr«- 

:  H«/«,«  vs.  HaMr.  74  Me.  -^S. 

4    Pn-i-l'-  xf   Chmii    mi  N.  Y.  317  :  TiHrmdmii  rtL  fir^m    .  Tt 
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Por  license,  or  licentiate,  must  have  notice  and  opportunity  to  answer  the 
charges  against  him.* 

In  New  Hampshire  it  was  held  that  a  license  could  not  be  refused 
solely  on  the  ground  that  the  applicant  was  unworthy  of  public  confl- 
ience.t  And  under  the  California  act,  which  pro\dded  a  penalty  only 
for  practicing  without  having  obtained  a  certificate,  it  was  held  that  one 
who  had  obtained  the  requisite  certificate  might  continue  to  practice  not- 
withstanding its  revocation.^  A  like  residt  was  arrived  at  in  an  Illinois 
case,  wherein  it  was  held  that  because  the  statute  made  the  conferment 
of  a  diploma  "  conclusive  "  of  the  right  to  practice,  therefore  the  board 
[^ould  not  revoke  the  licenses  of  graduates,  but  only  those  of  non-gradu- 
ates.§  These  and  other  grotesque  modem  instances  go  to  show  what  a 
dumsy  instiniment  legislation  is  when  applied  to  restrain  the  customary 
actions  of  mankind ;  and  when  it  attempts  to  regulate  matters  of  taste 
and  professional  deportment  the  courts  are  not  always  ready  to  adopt 
the  medieul  criterion  of 

Unprofessional  Conduct. — Thus  where  the  question  arose  in  Gali- 

Fomia  whether  a  practitioner  was  guilty  of  such  conduct  in  advertising 

[limself  as  a  specialist,  one  of  the  Supreme  Coiut  judges  said,  obiter  to  be 

jure :  "  As  well  might  the  board  declare  that  wearing  any  other  hat  than 

>ne  of  white  color,  by  a  physician,  should  be  unprofessional  conduct, 

ind  cause  it  to  be  punished  as  a  misdemeanor.     The  advertisement  of 

,he  character  mentioned  does  no  harm  to  any  one.    It  may  be  of  benefit 

o  the  public  by  giving  to  the  subject  of  the  diseases  mentioned  informa- 

ion  of  the  existence  and  residence  of  a  person  who  lias  peculiar  skill  in 

curing  them.     Such  laws  are  passed  to  prevent  injury  to  the  public,  not 

o  prevent  or  exclude  a  benefit  to  it."  ||     It  appeared  in  the  case  of  The 

People  vs.  McCoy  ^  that  defendant's  license  had  been  revoked  under  the 

Uinois  statute  on  the  charge  of  "  unprofessional  and  dishonorable  con- 

luct "  in  making  statements,  in  reference  to  curing  the  sick,  calculated 

o  defraud  the  public.     The  gravamen  of  the  offense  was  an  advertise- 

nent  under  the  caption,  "  A  Surgical  Triimiph."    The  Appellate  Court, 

Ithough  resting  its  decision  on  the  point  of  lack  of  notice  to  defendant, 

aid  that  the  statute  must  have  a  reasonable,  not  a  capricious,  construc- 

ion ;  and  that  "  unprofessional  ^  and  **  dishonorable  "  meant  what  would 

»e  so  considered  **  in  common  judgment."     So,  in  the  case  of  a  physician 

ef used  admission  to  a  medical  society  l:>ecause  some  ycai*s  before  he  had 

dvertised,  the  New  York  Court  of  Appeals  affirmed  the  order  of  the 

iupreme  Court  granting  a  writ  of  mandamus  commanding  the  society 

3  admit  the  relator  to  membership  on  the  ground  that  his  advertising 

'as  per  se  **  neither  immoral  nor  illegal,"  the  advertisement  being  decent 

1  terms,  while  the  provisions  of  the  medical  code  of  ethics  had  "  the 

)rce  neither  of  general  law,  nor  of  a  rule  of  private  morality,"  and  were 

ot  binding  upon  any  but  members  of  the  society .••     But  the  court 

lought  otherwise  in  the  case  of  Dr.  Hunter,**  who  advertised  extensively 

*  State  vs.  Med.  Ex.  Bd.,  32  Minn.  324 ;  People  vs.  McCoy,  125  III.  289 ;  30  111.  Ap. 
'2;  Stat^  vs.  Schultz,  28  Pac.  643. 

t  Gage  vs.  Censors,  63  N.  H.  92. 

t  Ex  parte  McNnlty,  19  Pac.  237 ;  77  Cal.  164. 

^    WiUiams  vs.  People,  17  HI.  Ap.  274. 

H  Ex  parte  McNultv,  77  Cal.  164.  If  125  IH.  289;  30  HI.  Ap.  272. 

•♦  People  ex  rel  Bartlett  vs.  Med.  Soc.  of  Erie,  32  N.  Y.  187.  But  it  was  admitted 
^t  advertising  was  ground  for  expulsion  from  medical  societies  that  forbid  it  in 


libel,  aud  Coleridge,  liis  counsel,  urged  in  behulf 
plaintiff  wfts  an  Americau,  and  only  followed  tht 
As  to  which  plea  said  Lord  Cockbiirn  :  -'  It  is  sait 
comes  from  America,  aud  tliat  there  it  [advertit 
ever  that  may  be,  happily;  its  practice  has  not  es 
If  it  were  opeu  to  professional  men  here  thus  t 
the  dignity  and  honor  of  a  noble  profession  woiild 
.  .  ,  whatever  may  be  the  pratitiee  in  America  (ai 
such  practices  are  resorted  to  there  by  meniben 
sion  or  any  other  liberal  profession).  I  hope  i1 
consistent  with  professional  honor  iu  this  countr; 
tices,"  At  the  close  of  the  trial,  which  lasted  I 
that  Colerid^,  with  great  Jitiesse,  had  tried  the 
issue  that  neither  his  adversary  nor  the  chief-just 
Cockbum  considered  that  "  the  best  course  woulc 
of  the  jurj-,"  and  those  twelve  gtKjd  men  found 
damages,  one  farthing.  As  a  matter  of  fact,  iu 
ing  has  been  held  to  be  dislionorable  conduct,  gui 
of  a  license;  as  where  one  Powell,  stj'ling  liimseL 
the  Winnebagos,"  pretended  to  have  a  specific  tl; 
morbus  if  t^en  internally,  and  rheumatism  if  a 
has  been  held  not  to  be  dishonorable  conduct  oi 
from  a  medical  society  for  a  member  to  take  les 
fixed  by  its  tariff,  such  a  tariff  itself  being  f^aiusi 
obvious  that  the  question  of  what  constitutes  u 
must  be  one  of  fact  in  every  instance,  aud,  ueces 
upon  the  circumstances  of  each  case  and  the  point 
TTie  only  nUe  to  be  adduced  from  the  adjudicated 
it  is  not  every  violatiou  of  m»lical  ethics,  but  c 
when  tried  by  common  standards,  that  will  be  consi 
conduct"  by  the  courts  in  coiistniiug  statutes  ii 
such  behavior ;  but  iu  medical  societies  members  : 
rules  and  by-laws  under  penalty  of  discipline  for  c 
Registration. — As  ah-eady  pointed  out,  the  p 
Medical  Act  is  to  give  publicity  to  the  quiiiificatioi 
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isdemeanors,  or  adjudged  by  the  council  guilty  of  "  infamous  conduct 
a  professional  respect/'*  and  those  who  neglect  for  six  months  to 
iswer  letters  of  inquiry  addressed  to  them  by  the  registrars.  Only 
gistered  practitioners  can  collect  fees,  claim  exemption  as  medical  men 
om  jury  duty,  hold  appointments  in  the  military  or  naval  service,  on 
jssels  merchant,  or  in  certain  public  institutions,  or  sign  the  certificates 
quired  of  medical  men  by  the  various  statutes.  The  act  also  makes  it 
penal  offense  to  assume  any  title  falsely  indicating  that  its  bearer  is 
gistered,  or  entitled  to  be  registered,  under  the  law.  Accordingly  it 
as  held  unlawful  that  Thomas  Andrews  should  append  the  letters 
M.D. "  to  his  name,  although  he  produced  by  way  of  defense  a  nicely 
[graved  diploma  purporting  to  confer  upon  him  the  degree  of  doctor 
om  the  University  of  Philadelphia,  an  eclectic  concern  now  happily 
:tinet,  but  at  that  time  doing  a  brisk  business  in  parchment.  It  did 
)t  appear  that  Thomas  had  ever  been  beyond  the  seas,  and  the  court 
iclined  to  recognize  title  by  purchase  in  medical  degrees ;  thus  inflict- 
g  a  severe  blow  upon  the  promising  diploma  industry .t  However^ 
lother  titulary  of  a  different  eclectic  factor}',  now  also  only  a  memory^ 
lo  in  circulars  of  a  not  uncommon  but  somewhat  offensive  nature  ad- 
rtised  himself  as  "John  Hamilton,  doctor  of  medicine  of  the  Metro- 
litan  Medical  CoUege  of  New  York,''  fared  better,  since  he  only  claimed 
bitle  that  he  possessed,  and  one  upon  its  face  not  purporting  to  be  a 
Lalification  under  the  act.t  Violations  of  the  British  Medical  Act  are 
t  indictable  misdemeanors,  but  are  punished  by  civil  penalties.  Where 
e  registration  system  prevails  in  this  country  the  unregistered  practi- 
mer  is  usually  punished  by  fine,  sometimes  a  penalty,  generally  of  fifty 
liars  for  the  first  offense.  It  is  not  customary  to  print  the  registers, 
t  it  is  a  general  requirement  that  a  physician,  surgeon,  or  dentist 
ist  be  registered  in  the  offices  of  the  clerk  of  each  county  wherein  he 
sustices  or  has  an  office.§  This  has  been  held  frequently  in  unreported 
368  to  be  the  rule  in  New  York,  although  there  is  a  reported  opinion 
the  Greneral  Term  to  the  contrary,  which  seems,  however,  to  have  been 
sed  upon  a  loose  construction  of  the  law  of  1880,  which  had  been  re- 
aled  by  the  statute  of  1887  prior  to  the  trial.]  |  The  present  statute  is 
plicit  on  this  point.  In  Georgia  a  physician  was  said  not  to  be  respon- 
se for  non-registration  due  solely  to  the  county  clerk's  neglect  to  pro- 
ie  a  proper  book  for  that  purpose  ;1]  and  in  Texas  one  who  had  sent 
3  certificate  by  messenger  to  be  filed  with  the  clerk  was  held  not  liable 
r  practicing  under  the  impression  that  it  was  recorded.** 

*  Leemn  vs.  General  Council  of  Med,  Ed.  <f  Reg.y  61  L.  T.  849;  L.  R.  Ch.  D.  366. 

t  Andrews  vs.  Styrajiy  26  L.  T.  N.  8.  704  Exch. 

t  Carpenter  vs.  Hamilton,  37  L.  T.  N.  8.  157  Exch.  Cf.  Reg,  vs.  Tefft,  45  Upper 
nada  Q.  B.  144,  "where  one  partner,  being  registered,  had  his  name  on  the  sign 
Llowed  by  the  letters  "M.D. ;  M.C.  P.  &  8.  Ont.";  and  the  other,  being  non-regis- 
red,  had  his  name  followed  only  by  the  letters  "M.D.,"  Held  that  the  latter  did 
t  use  a  sign  calculated  to  imply  registration.  In  England  a  licentiate  of  the  Apothe- 
Ties  Co.  cannot  append  M.D.  to  his  name  and  hold  himself  out  as  a  physician.  Reg. 
.  Baker  et  at.,  66  L.  T.  416. 

i  Orr  vs.  Meek,  HI  Ind.  40 ;  11  N.  E.  787 ;  Ege  vs.  Cominonwealthy  9  Atl.  471 ;  Hil^ 
rd  vs.  StntCy  7  Tex.  Ap.  69. 

Q  Martiuo  vs.  Kirky  8  N.  Y.  Supl.  758 ;  55  Hun,  474 ;  cf.  Hayes  vs.  Webster  Daily  Reg,f 
D.  26,  1884. 

IT  Parwh  vs.  Foss,  75  Ga.  439.     Cf.  Carherry  vs.  Peopley  39  111.  Ap.  506  infra, 

**  Fettit  vs.  State,  28  Tex.  Ap.  240 ;  14  8.  W.  127. 


could  not  recover  fees  for  lack  of  a  diploma  migti 
damages  on  account  of  an  injury  preventing  his  [ 
ntes  under  which  those  cases  were  decided  did  i 
unlawful,  but  only  affected  a  civil  remedy.  In  tL 
we  have  seen,  those  failing  to  comply  with  the  law 
den  to  hold  medical  appointments.  Even  in  the 
bition,  however,  practically  the  result  would  be  t 
likely  that  an  open  violator  of  the  statute  would 
or  even  that  his  testimony  bs  ao  expert  would  m 
credited  on  cross^xamination,  if  it  should  appear 
contrary  to  law.  This  phase  of  the  registry'  syst 
an  assault  case  tried  at  Circuit,  in  Herkimer,  N.  Y., 
issue  was  the  possibility  of  deciding  from  the  ex 
the  gum  two  years  after  the  occurrence  whether  a  t 
in  or  pulled  out.  Each  party  called  a  dentist  as  an  ( 
witness  falsely  quahfied  as  a  graduate  of  a  deni 
defendant's  admitted  that  he  had  received  only  ofl 
plaintiff  prevailed.  An  examinatiou  of  the  denta! 
shown  the  perjury  of  the  plaintiff's  expert,  and  mi 
result.^  An  unlicensed  practitioner,  moreover,  is 
privileges  as  exemption  from  jury  service :  nor  maj 
cates.  Communications  between  himself  and  his  ] 
leged.^  He  may  not  maintain  an  action  for  slnud 
denounce  him  as  a  "  quack."  ||  And  in  many  indirei 
But  a  hcense  will  he  presumed  where  that  question 
where  a  physician  is  called  as  a  witness ;  and  th< 
civil  cases  has  been  held  to  be  on  him  who  denies 
in  prosecutions  for  violation  of  the  medical  laws  tL 
What  Constitutes  Proof  of  Practice  of  Me< 
says  that  the  different  branches  of  medicine  are  ii 
gether ,••    Nevertheless  thwe  has  been  alvt-ays  a  e 


•  Fox  VB.  IMxm,,  34  N.  Y.  St.  B.  f  10 ;  12  N.  Y.  Supl.  267 ; 
91  Teun.  16;  18  8.  W.  399. 

t  ilrXamara  VB.  ClinUmHIU,  62  Wis.  207:  Bolmea  vs.  Bah 
1  Merville  V8.  MerriUe  Herkimer  Cirenil.  Nov.  21.  1887  Innr 
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''meii  by  specialization,  both  upon  broad  and  somewhat  distinct  Hues,  into 
physicians,  surgeons,  dentists,  and  pharmacists,  all  of  whom  would  mutu- 
ally poach  one  on  another's  domain  if  there  were  a  serious  attempt  to 
fix  the  boundaiy  lines  of  each  specialty,  and  also  upon  those  narrower 
lines  by  which  in  these  days  each  of  our  mortal  parts  bids  fair  to  be- 
<5ome  the  sole  charge  of  a  separate  practitioner.  Moreover,  "schools," 
"pathies,"  and  "  systems"  arise  and  fall,  and  will  continue  to  do  so  while 
greed  and  credulity  survive ;  which  will  be,  probably,  for  some  time  to 
come.  It  is  plain,  therefore,  that  what  constitutes  the  practice  of  medi- 
cine in  any  jurisdiction  must  be  a  question  of  fact  as  interpreted  by  the 
law  of  the  place.  Whatever  "  system  "  the  practitioner  may  adopt,  pro- 
vided he  be  qualified  under  the  law,  the  courts  will  recognize  him  as  a 
Shysician,  and  will  not  favor  one  "  school  ^  at  the  expense  of  another.* 
E  the  statute  undertakes  to  define  practice,  no  acts  will  be  punishable 
not  falling  within  the  definition ;  as  where  an  element  of  the  offense  is 
receipt  of  fees  or  appending  the  letters  "  M.D."  to  the  name.t  But  under 
a  statute  forbidding  practice  for  reward  it  was  held  that  actual  receipt 
of  money  need  not  be  proved  where  intent  to  take  compensation  could 
be  presumed  from  the  facts  ;t  and  the  medicine  prescribed  need  not  be 
offered  as  evidence,§  for  it  would  not  seem  to  be  a  defense  to  a  charge  of 
illegal  practice  that  the  pretended  drug  was  a  bread  pill ;  notwithstand- 
ing that  it  was  said  in  a  New  York  case  that  the  purpose  of  medical 
legislation  is  "  not  to  prevent  persons  being  made  the  subjects  of  mere 
imposition,"  but  "to  confine  the  use  of  medicines  and  the  operations 
of  surgery  to  a  class  of  persons  who  upon  examination  should  be  found 
competent  and  qualified  to  follow  their  professional  pursuits";  where- 
fore it  was  held,  in  this  case,  that  one  who  pretended  to  cure  only  by 
manipulation  was  not  practicing  medicine  within  the  meaning  of  the  act, 
"  although  if  his  pretensions  were  well  founded  then  diseases  would  no 
longer  be  formidable,  and  even  death  itself  would  be  deprived  of  its  ter- 
rors." ||  In  Maine  it  was  held  to  be  medical  practice  for  a  clairvoyant  to 
prescribe  remedies  ;1]  but  under  the  peculiar  statute  of  that  State,  allow- 
ing any  one  to  receive  compensation  for  medical  service  if  he  has  a  cer- 
tificate of  good  moral  character  from  the  municipal  officers  of  his  town, 
a  "Christian  scientist"  who  had  filed  such  a  certificate  prevailed  in  an 
action  for  f ees.**  The  conviction  of  a  "  magnetic  healer,"  who  held  him- 
self out  as  a  doctor  and  gave  a  death-certificate,  was  affirmed  under  the 
Michigan  act  ;ft  and  in  Indiana  it  was  held  that,  whether  or  not  the  opium 
habit  was  a  disease,  Mr.  Benham,  not  having  complied  with  the  medical 
laws,  should  be  punished  for  issuing  bill-heads  and  circulars  fortified  with 
certificates  of  his  great  skill  in  curing  that  evil  practice,  all  bearing  his 
name  as  "Dr.  Benham." fl:    To  administer  electricity §§  and  to  prescribe 

•  Corsi  vs.  Maretsekj  4  E.  D.  Smith,  1 ;  Patten  vs.  Wigffin,  51  Me.  594 ;  Force  vs.  Greg- 
ory, (Conn.)  27  Atl.  1116;  White  vs.  Carrolly  42  N.  Y.  161. 

t  State  vs.  Carey,  30  Pac.  729.  t  State  vs.  Hale,  15  Mo.  606. 

$    U.  S.  vs.  WilHanis,  5  Cranch  C.  Ct.  62.  i|  Smith  vs.  Lane,  24  Hun,  632. 

U  Dibber  vs.  Simpson,  59  Me.  181.  But  in  Wood  vs.  O^KeUy  (8  Gush.),  62  Mass.  406, 
a  mere  clairvoyant  was  said  not  to  be  a  physician. 

•*    Wheeler  vs.  Sawyer,  15  Atl.  67. 

ft  People  vs.  Phippin,  70  Mich.  6 ;  37  N.  W.  888. 

n  Benham  vs.  Stnte.  116  Ind.  112;  18  N.  W.  454. 

^$  Davidmn  vs.  Bohlnian,  37  Mo.  Ap.  576;  cf.  Nelson  vs.  Harrington^  72  Wis.  59L 
40  N.  W.  228. 
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undtT  the  guise  of  selling  patent  medicines  or  ilrnjrs*  nii*- :  - 
prarti<*e.     A  single  a«;t  of  unautliorized  lutnlii'ul  attriiib:! 
eiinistanccs  sliowing  intent  to  act  as  a  i)liysieian  is  >iL5i';  •..:  .* 
prtietiiM',  mid  under  the  North  Carolina  a<*t,  whieli  |iriiliil'ir>;ii. ..: 
prat'tice,  it  is  suffieient  to  prove  tlisit   defenihuit  lu-M  hiui^-i:  ■ 
pliysi(*iau  and  solicited  patients.t      In  the  ahst'iuu-  of  nuy  *\»~-:.l' 
law  sucli  holding  out  and  practice  are  y>r///*a///ri#  jinM.t  .•:  ri*  - 
fciional  eharaetcr  of  a  ]»ai*ty  to  a  suit.f     Hut  a  farrit-r  w1i.m..7^ 
preserilKfS  for  human  beings  is  not  a  i)ra<'tiein,tr  ajK»Tlj»H-:.n  t  • 
exemption  clause  of  the  British  a<*t.§      lender  tht*  gt-Jit-nil  Tit-: 
of  medieine  "  acts  of  surgery  are  included,  unless  a  r'»ntn.r-.  j  . 
both  parties  is  elear.||     Fanner  Musser,  wlin  seems  tt»  Lr*     "•-  ■ 
named,  lield  himself  out  as  a  "cancer  doet<ir."  and  ]»rttt'i.'l"'-*'  — . 
skill  in  treating  caneers  by  a  wonderful  recipe.     Mi-s.  Ch.i'-.  ffi  . 
pimple  on  her  nose,  submitted  to  his  trt^atrnent.    He  ii'iimvni  iL-r;- . 
and  incidentally  the  nose.     This  was  held  to  be  pni^tiiv  ».f  il  ■-. 
But  it  was  held  not  to  be  such  a  practice  for  one  a«*rusi'>iii'J  *■  : . 
herbs,  and  calliMl  doctor  in  liis  vicinity,  to  give  r^mwlifS  to  ati  j;- 
siek  friend  as  a  neighborly  act  without  fee.**     Many  iiUHli.:L  ji"- 
pressly  exempt  from  their  operation  eei-tain  classes' « if  jf in. :•;• 
medical  staffs  of  the  navy  and  incorjKirated  liospitals  and  i->>^'- 
in  '*  emergency  " ;  but  Lee  Wah  invokinl  this  eni«TL^'niy-si\"i!iL'  -• 
the  California  statute  in  vain,  when  he  claimed  that,  as  hi>  \^')'^ 
ha*!  iHHjn  pninounced  hopeless  by  all  tlie  (•au<*a>iaii  ]»ni-t.T.'^ 
emergency  existed  wherein  his  eastei'ii  aits  iniglit  bf  Ln-:itiiir':v  " 
ticed.     Tlie  court,  taking  judicial  co^iizance  i)erliaiis  of  il:-  f 
the  cure  of  patients  is  not  the  sole  reason  f<»r  tlie  exist«'n<T  ••:;<:  v 
held  that  ^* emergency '^  under  the  act  meant  inability  tn  l'^tV.. 
practitioner,  not  inability  of  the  do<^tor  to  curt'  the  j>ati*'iii  " 

The  Contract  and  f^ees.— Under  the  Roman  and  livii  In .. 
merly  in  Kngland,  the  si^nices  of  a  i)liysician  to  his  pari'iii  w  r.  i 
contemi)lation  honorific,  like  those  of  an  a<lviK'ate  or  barnN-::  - 


*  Jh'otf  vs.  Itarltfr,  1  Wend.  526:  Thompson  vs.  Sfatif.-i,  l.'i  W.-nl.  :.;'';  * 
Tniaif,  12  IIsill  (X.  Y.)4G5;  I'mia'H-ofnJvs.  ^cott.  43  Kuu.  714  •  •»;{  Vnr  '•4'-  *     • 
DoniH,  10<)  X.  ('.  «G4. 

f  A  nth'  vs.  Stfitf\  C)  Tex.  Ap.  202;  Ellijton  vs.  Sfafr.  0  Tt'X.  Ap.  -4i»;  ^ 
J)oran,  snpru.     In  a  ivoent  English  case,  howover  {.ipnthrrnyit^  r,,.  v».  ■■' 
1  y.  B.  S!>;  ')  K.  101),  it  was  hvUl  that  to  advise,  pr*^H«Til»#»  for.  jmd  iii-iH:».- 
to  tliri'O  M'panit*'  pci'MUis  on  ono  day  did  not  coiLstitnti*  tlirt'i*  s**piinit*' nil:.-* 
kins,  .f..  said:  *'Tlio  statutes  fontvniplale  Iiabitiml  coiuluct,  ii«>t  iMilai«-ii:i  '* 
is  idlo  to  lay  down  a  poldrn  rule  upon  the  subjoi't ;   ejieli  onsr  mu^r  il<'j*i  . 
particular  circunistanfes  attending  it.''    And  in  a  very  late  Xrw  York  I'i- 
ment  not  to  pra<'tit'o  within  a  certain  radius  was  h<»ld  to  conteTuplart*  yn ' 
custom.     (ir<:enfivld  vs.  (iUmau^  140  X.  Y.  168;  cf.  Ptiitfrift  vs.  Cherallhr.  »»'.! 
240.     In  I.urk  vs.  Itipon.  :')2  Wis.  196,  the  court  declined  to  disou^is  whf?litr*  - 
a  midwife  was  practice  of  medicine. 

t  Ifvi/»oMsvH.  a  raves,  3  Wis.  416;  Brown  vs.  Ifinm,  2  Mill  Con  (S  C  v^3V  » " 
/Vim/,  1  Mich.  243.  "    ' 

$  Apoth.  Co.  vs.  li'arbiirtonj  3  Bam  &  Ad.  40 ;  of.  SU-ed  vs.  Uvtdcu,  1  i'.  i  ^ 

II    WvthvrcH  vs.  Marion  (\».,  28  Iowa,  22;  Clinttm  Co,  vs  Jtanuvy    "^U  U  A: 
Steirart  vs.  liaah,  (Minn.)  56  X.  W.  256.  ^'  " 

^  MHffsrr's  Errrtttor  vs.  Chase,  29  Ohio  St.  577. 

••  Aelson  vs.  State,  (Ala.)  12  So.  421. 

ft  People,  vs.  Lee  fVah,  71  Cal.  80;  11  Pac.  851. 

tX  PoHchvr  vs.  yortnan,  3  B.  &  C.  744. 
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-»ne  might  give  medical  advice.    The  relation  of  physician  and  patient 
established  of  itself  no  right  to  compensation  for  services.     And  an 
xjtion  for  fees  could  not  be  maintained  by  a  physician  on  an  implied 
ontract,  as  might  be  done  by  apothecaries  and  surgeons,*  who,  being  in 
England  successors  to  the  grocer  and  barber,  were  ^'iewed  rather  as 
radespeople.     But  if  an  express  contract  were  made  by  the  patient  to 
)ay  for  the  services,  an  action  woidd  lie  to  enforce  it.t    Since  tlie  passage 
>f  the  Medical  Act,  any  one  registered  thereimder  may  bring  an  action  to 
•ecover  fees  upon  the  implied  contract  imless  the  by-laws  of  his  college 
brbid  him  to  sue,  in  whicli  event  such  prohibition  may  be  pleaded  in 
.  )ar.{    Such  a  by-Law  was  made  by  the  Royal  College  of  Physicians,  pur- 
oiaiit  to  the  permission  of  the  act,  to  wit:  "No  fellow  of  the  college 
;hall  be  entitled  to  sue  for  professional  aid  rendered  by  him  f  but  this 
)rohibition  applies  oidy  to  fellows,  not  to  members.§     In  the  United 
states  the  honorarium  theory  has  never  been  favored ;  the  relation  of 
)hysician  and  patient  has  been  regarded  in  law  as  merely  contractual ; 
md  in  the  absence  of  special  agreement  an  action  will  lie  upon  the  im- 
plied contract,||  which  is  on  the  physician's  part  that  when  he  profes- 
sionally attends  a  patient,  at  the  latter's  request  or  with  his  assent, 
whether  for  compensation  or  not  is  immaterial,1]  he  undertakes  not  to 
nsure  or  guarantee  a  cure,**  but,  first,  that  he  possesses  that  reasonable 
iegree  of  learning  and  skill  which  is  ordinarily  possessed  by  members 
>f  his  profession  and  is  regarded  by  the  community  and  by  those  con- 
/ersant  with  the  employment,  as  necessary  to  qualify  him  to  engage  in 
nedical  practice ;  second,  that  he  ^^n)\  use  reasonable  and  ordinary  care 
uid  diligence  in  the  exercise  of  his  skill  and  the  application  of  his  knowl- 
3dge  to  accomplish  the  purpose  for  which  he  is  employed ;  third,  to  use 
lis  best  judgment  in  the  exercise  of  his  skill  and  the  application  of  his 
iiligence.     Such  is  the  rule  laid  down  in  a  strenuously  contested  mal- 
Dractice  case  in  the  State  of  New  York,tt  in  which  the  decision  followed 
ilong  the  lines  of  a  leading  New  Hampshire  case.fj:    The  same  rule  has 
3eeu  laid  down  in  other  jurisdictions  with  slight  modifications ;  thus  it 
las  been  said  that  the  degree  of  skill  and  knowledge  required  in  any 
ocality  must  be  that  ordinarily  possessed  by  physicians  in  the  like  gen- 
eral neighborhood  and  lines  of  practice,§§  having  regard  to  the  advanced 
$tate  of  the  profession  at  the  time ;  ||||  it  being  manifestly  unfair  to  exact 
Jie  same  degree  of  attainment,  especially  in  surgical  skill,  of  a  practi- 

•  Dixon  vs.  BeU,  1  Stark  N.  P.  287 ;  Charley  vs.  Bolcott,  4  T.  R.  317. 

t   VeitchYS.  Russell,  12  L.  J.  Q.  B.  513. 

X  Gibbon  vs.  Budd,  32  L.  J.  Ex.  182 ;  21  &  22  Vict.  c.  90,  s.  31. 

%  Gibbon  vs.  Budd,  supra  (note). 

II  Peck  vs.  Hutchinson,  (Iowa)  55  N.  W.  511 ;  Garrey  vs.  Stadler,  67  Wis.  512 ;  30  N. 
N.  787. 

1[  This  seems  to  have  been  doubted,  but  it  is  the  true  modem  and  humane  rule. 
DuBois  vs.  Decker,  130  N.  Y.  325 ;  Becker  vs.  Janinski,  15  N.  Y.  Supl.  675 ;  27  Ab.  N. 
3.  45 ;  McCandless  vs.  McWha,  22  Pa.  St.  261 ;  McNevins  vs.  Lowe,  40  111.  209 ;  Gladwell 
/B.  SteggaU,  5  Bing.,  (N.  C.)  733. 

•*  Hesse  vs.  Knippel,  1  Mich.  nisii>rius,  109 ;  Becker  vs.  Janinski,  supra;  Teft  vs.Frt7- 
jocr,  6  Kan.  46 ;  Lanphier  vs.  Phipos,  8  C.  &  P.  475. 

ft  Carpenter  vs.  Blake,  10  Hun,  358 ;  afd.  75  N.  Y.  12  (see  Same  Case,  60  Barb.  488 ; 
■eVd  50  N.  Y.  696) ;  and  cf .  Link  vs.  Sheldon,  136  N.  Y.  1 ;  Branner  vs.  Stormont,  9  Kan.  61. 

U  Leighton  vs.  Sargent,  27  N.  H.,  (7  Fost.)  460. 

ii  Small  vs.  Howard,  128  Mass.  131 ;  Hitchcock  vs.  Burgett,  38  Mich.  501. 

Gates  vs.  Fleischer,  67  Wis.  504 ;  30  N.  W.  674 ;  Small  vs.  Howard,  128  Mass.  131. 


have  the  averag«  skill  posseuseti  by  the  profession 
gard  to  the  advanced  state  of  the  profession  at  the 
or  ordinarily  possessed  by  physicians-f  So  it  has  Ix 
Btandfu^  by  which  to  determine  the  skill  to  be  ex] 
is  not  that  of  the  thoroughly,  moderately,  or  well 
average.^  The  law  recognizes  both  that  a  small  u 
is  woiih  doing  well,  and  that  in  a  grave  cause  one 
and  therefore  it  has  been  held  error  to  chai^  thi 
and  skill  required  of  a  snrgeon  should  be  proporti 
of  the  injury.ll  And  a  refusal  to  call  ia  otlier  met 
considers  himself  competent  to  treat  the  ease  neithei 
iahes  a  physician's  haTiility,11  for  the  patient's  priviJ 
to  dismiss  the  doctor,  not  to  force  him  to  call  for 
ment  is  unnecessary.  The  physician's  contract,  too, 
the  standards  of  his  "  school,"  for  the  law  recogfnizes 
of  practice  as  infallible. •• 

There  is  no  legal  obligation  upon  a  physician  to  ol 
it  is  readily  conceivable  that  such  a  refusal  mi^ht 
violation  of  the  honorable  standards  and  traditions  i 
was  formerly  said  that  legally  the  obligation  of  the 
nature  of  the  mandate  of  the  civil  lanr,  because  its  i 
tary,  and  under  the  honorarium  practice  gratuitous, 
medical  services  were  uncompensated  that  the  physi 
for  gi-oss  negligence.  But  it  is  now  considered  thj 
properly  fulfiled ;  and  a  physician  is  bound,  if  be 
even  though  gratuitously,  to  remain  in  charge  of  i 
is  needed,  unless  he  be  dismissed  or  sever  his  relation 
and  the  fact  that  the  patient,  a  married  ^oman,  is 
husband's  houae  during  the  att«ndance  does  not  o 
relation.§§  It  has  been  held,  as  a  matter  of  pleading 
gation  of  "carelessness,  negligent,  and  unsk^ful  con 
may  be  shown  ;[|]|  but  the  defendant  may  testify  tha 
case  because  a  third  person  told  him  that  he  was  d 
he  cannot  repeat  the  conversation  unless  it  took  pla< 
ence.||||     Whether  or  not  there  was  an  abandoumeni 
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damages,  resulting  from  a  surgeon's  alleged  failure  to  discover  a  fracture 
of  the  arm.  Defendant,  who  was  in  this  corroborated  by  another  sur- 
geon, testified  that  the  swollen  condition  of  the  arm  when  he  was  called 
in  made  it  impossible  at  that  time  to  discover  the  extent  of  the  injury ; 
that  he  gave  proper  instructions  for  i-educing  the  swelling,  and  on  his 
second  visit  was  told  not  to  Ciill  again.  This  the  plaintiff  denied,  but 
the  jury  believed  the  doctor  and  gave  him  their  verdict,  which  was  sus- 
tained.* It  follows  from  what  has  been  said,  and  is  also  common  sense, 
that  a  physician  is  the  best  judge  of  the  number  of  visits  necessary .t 
Whenever  tlie  question  of  lack  of  skill  or  qualification  anses  in  mal- 
practice, the  burden  of  proof  is  on  him  who  alleges  it ;{  it  being  a  cor- 
i)llary  to  the  principle  that  a  physician  is  not  an  insurer  of  success, 
that  lack  of  skill  will  not  be  inferred  from  a  bad  result,  but  must  be 
:proved  positively.§  Such  being  the  physician's  obligation,  that  of  the 
patient  is,  first,  to  tell  the  physician  frankly  all  about  the  case ;  second, 
uO  follow  directions,  if  they  be  such  as  a  physician  of  ordinary  skill 
would  sanction  ;||  and  failure  in  this  regard  will  subject  him  to  no  other 
-penalty  than  dying  or  getting  well,  whichever  be  the  worse,  accord- 
ng  as  the  physician's  skill,  the  patient's  constitution,  and  Providence 
nay  determine ;  third,  and  not  least  important,  to  pay  the  doctor  for  his 
iervices,fl  an  obligation  which,  should  the  patient  <fie,  survives  to  his  per- 
ional  representatives. 

Apart  from  this  implied  contract,  it  is  competent,  of  course,  for  doc- 
-or  and  patient,  like  any  other  persons,  to  make  whatever  special  con- 
ract  may  please  them.  The  Chinese  plan  of  pajring  the  medical  man 
>y  the  year,  deducting  all  the  time  during  which  he  suffers  tlie  patient 
o  be  ill,  is  not  without  merit,  albeit  founded  on  an  estimate  at  once 
ynical  and  exalted  of  medical  character  and  capability.  This  ^'no 
ure  no  pay"  system  is  highly  favored  in  ruitd  comnmnities  where 
aith  in  panaceas  flourishes.  In  Alabama,  Dr.  King  contracted  in  this 
orm  to  cure  one  Jones  of  his  sickness  by  divers  clysters.  Prompt  suc- 
ess  not  crowning  King's  efforts,  Jones  refused  to  submit  further  to  the 
reatment  unless  informed  what  manner  of  stuff  was  injected  into  him. 
ling  refused  to  say  more  than  that  it  was  a  good  thing,  though  his  own ; 
ut  finding  his  honor,  his  nostrum,  and  above  all  his  fee,  in  danger,  he 
rought  an  action  to  recover  of  Jones  one  hundred  dollars ;  whereupon 
-ones  pleaded  in  defense  that  the  panacea  was  no  panacea  at  all,  but  a 
"-^orthlessness.  King  got  a  verdict,  but  the  Appellate  Court  reversed  the 
>idgment  because  Jones  was  not  allowed  on  cross-examination  to  ask 
>liat  the  ingredients  of  the  clyster  were.**  From  such  examples  it  would 
;^»ein  that  the  practical  English  custom  of  stationing  an  incorruptible  boy 

'-•     -  Gediicy  vs.  Kingsleyy  62  Htin.  620;  16  N.  Y.  Supl.  792. 

t  Todd  vs.  Myers,  40  Cala.  355 ;  Ballou  vs.  Prescotty  64  Me.  305. 

X  State  vs.  Hoiisekecjyer,  70  Md.  162 ;  16  Atl.  382. 

^  Pettigrew  vs.  Lewis,  46  Kan.  78;  26  Pac.  458;  Sims  vs.  Parker j  41  HI.  Ap.  284; 
iwson  vs.  Conaway,  37  W.  Va.  159. 
j;*    U  Potter  vs.  Warner ,  91  Pa.  St.  362 ;  Young  vs.  Mason,  35  N.  E.  521 ;  cf .  Carpenter  vs. 
^■Utke,  75  N.  Y.  12 ;  and  see  article  on  malpractice  on  the  point  of  how  far  failure  to 
;^>ey  instructions  is  a  defense  to  that  action. 

;j>  IT  Peck  vs.  Hutchinson,  55  N.  W.  511 ;  Garrey  vs.  Stadler,  67  Wis.  512 ;  30  N.  W.  787. 
',^  ••  Jonas  vs.  Kinfj,  81  Ala.  285;  1  So.  591;  cf.  SmiUi  vs.  Hyde,  19  Vt.  54;  Mock  vs. 
'^Uy^  3  Ala.  387.  To  the  effect  that  a  pronaise  to  cure  savors  of  false  pretense,  see 
^  vpe  vs.  Phelps,  2  Stark.  480. 


Midas  to  carry  ^scuiapius  with  liiDi  en  voyage,  to 
and  profit.  Accordingly,  when  an  amiable  baiike 
sailing  for  Europe,  aek«d  his  friend  aud  family  p] 
him,  giving  to  me  doctor  also  a  cheek,  a  letter  of 
himseu  sad  wife,  it  seemed  tu  the  medie&l  man  tt 
lioquish  his  excelleut  practice  for  a  while.  Unft 
was  iu  good  health,  and  veir  considerately  decline 
tendance  of  the  doctor  all  the  time,  though  expres 
the  latt«r'B  society  and  a  desire  to  have  >mn  witliiii 
cation.  The  physician  and  patient,  therefore,  tn 
while  ahroad  met  but  three  times,  on  none  of  whict 
rendered.  After  the  banker's  death  the  physician 
value  of  his  services,  and  a  referee  uonsnited  hln 
of  the  Supreme  Court  held,  very  reluctantly,  owi 
high  character,  that  as  there  was  no  contract  upo 
service  had  been  rendered,  there  could  be  no  vafid 
ecutor.*  But  the  Court  of  Appeals  held  the  not 
and  on  a  new  trial  plaintiff  secured  a  verdict,  A  i 
arose  in  Louisiana,  whence  a  physician,  practicing, 
was  called  to  Atlanta  by  a  dj-ing  annt  to  look  aftei 
dered  medical  services  to  the  invalid  and  charge* 
but  the  court  refused  to  allow  his  bill,  because  he  i 
as  a  physician.f     The  question, 

Who  is  liable  for  the  fees?  has  often  arisen, 
which  has  never  been  cited  ns  authority,  the  eon 
hold  that  one  who,  in  behalf  of  another,  went  foi 
the  latter's  al>senee  left  his  card  with  the  foUowir 
Mrs.  Day,  at  No.  769  Broadway,"  was  liable  for 
rendered  to  Mi-s.  Day ;  this  on  the  ground  that  th 
reveal  his  agency,}  If  this  be  good  law,  who  can  i 
to  a  physician  i  In  a  Nortli  Carolina  case  of  1 
reaehed  a  more  sensible  conclusion,  and  considered 
messenger  aud  not  hable ;  there  seems  to  be  lackii 
that  wliicli  is  of  the  essence  of  all  contract,  a  mee 
the  parties  on  the  same  agreement  and  mutual  eo 
iiishk- Infoffthli.       Anil   Oif.  Ww  Vorlr   0*11..+    ^t    4, 


LEGAL  BELATIOXS  OF  PHYSICIANS  AND  SURGEONS,  609 

i-ed  in  this  latter  case  that  Mrs.  Martine,  thirty  years  of  age,  whose 
lid  was  alive,  hiy  ill  at  the  house  of  her  father,  Mr.  Bandouine,  who 
yed  two  physicians  to  attend  her.  Like  many  another  man,  Mr. 
)uiiie  grew  anxious  and  told  a  neighbor,  Mrs.  Louther,  tliat  he 
:  satisfied,  and  wished  that  her  doctor  might  see  his  daughter, 
liouther  said  her  physician  was  Dr.  Crane.  Mr.  Bandouine  spoke 
^  fasliion  to  Mr.  Loutlier,  who  said  that  Dr.  Crane  was  "  a  first-rate 
dan  " ;  whereupon  Bandouine  sivid  he  had  an  idea  of  sending  for 
Subsequently  a  man,  who  afterward  proved  to  be  Mi\  Martine, 
on  Dr.  Crane  and  said  that  Mr.  Bandouine  would  like  that  physi- 
[)  call  on  his  said  daughter.  Dr.  Crane  did  call,  and  on  many  days, 
s  finding  in  the  room  Mr.  Bandouine,  who  received  the  doctor^s 
ictions  and  acquiesced  in  his  suggestion  that  yet  another  physician 
[led  in.  This  was  Dr.  Crane's  story,  which  Mr.  Bandouine  contra- 
.  in  material  regards  j  but  while  tiie  Appellate  Court  rested  their 
on  on  the  ground  that,  in  the  conflict  of  testimony,  the  referee 
ntitled  to  believe  the  defendant  and  find  accordingly,  they  also  in- 
3d  strongly  that  the  facts  as  recited  by  the  doctor,  even  if  uncon- 
ted,  did  not  give  rise  to  any  implied  contract  by  Mr.  Bandouine  to 
)r  medical  services  rendered  to  his  adult  married  daughter.*  To 
jne  purport  is  a  Pennsylvania  case,  where  it  was  held  that  a  father 
ailed  a  physician  to  attend  his  adult  son  in  the  father^s  house  was 
able.t  And  it  was  held  in  Alabama  that  an  obligation  to  pay  for 
al  services  would  not  be  implied  necessarily  on  the  part  of  a  third 
1,  who  urged  a  physician  to  continue  attendance  which  the  latter 
egiui  at  the  patient's  request  and  was  about  to  renounccf  So  also 
a  man  took  his  insane  brother  to  a  private  lunatic  asylum  for  care 
reatnient,  the  court  said :  "  He  is  not  liable  unless  he  promised  to 
Hut  wherever  it  is  clear  that  the  third  person  has  induced  the 
dan  to  render  services  upon  his  credit,  then,  undoubtedly,  he  is 
II  Thus  in  California  it  was  held  that  (me  who  called  in  a  physi- 
)  attend  his  wife  was  estopped,  notwithstanding  the  incompleteness 
oive  proceedings  instituted  by  the  lady  against  her  former  lord,  to 
lie  marital  relation  and  assert  one  as  tender  but  perliaps  less  legal, 
ise  wjis  <»urious,  too,  in  tliis,  that  Dr.  (lerhu'h,  the  physician,  first 
lie  administrator  of  tlie  lady,  and  was  defeated  by  proof  tliat  she 
larrird  to  Mr.  Turner,  wlio  had  employed  the  doctor;  wlierefore  lier 
ite  estate  was  held  not  to  be  liable.  With  a  laudable  desire  to  col- 
is  f<»es  the  physician  then  sued  Mr.  Turner  himself,  and  again  was 
ited  on  the  ground  that  decedent  was  but  a  fair  friend  of  defend- 
iid  had  eontraeted  to  j)ay  for  the  medical  services  out  of  her  owni 
.  But  the  Appellate  C-oui*t  said  that,  while  such  a  sphinx-like 
,  though  a  gi-eat  hardsliip,  might  be  legally  possible,  yet  in  this 
ular  ease  the  facts  showed  that  Mr.  Turner  had  represented  himself 

muc  vs.  liandomnr,  o.")  X.  Y.  256 ;  revjj.  05  Barb.  260.   Where  A  and  wife  gave  a 
>  sii|)j>ort  (\  and  a  phy«ieia!i  who  attended  C  with  Mrs.  A's  knowledge,  but  with 
tliut  A  wonld  not  be  responsible,  elected  to  credit  C's  estate;  held  that  A  and 
ere  not  liable  for  his  services.     Shaw  vs.  Graves  8  Atl.  884 ;  79  Me.  166. 
oijil  vs.  Sap]nn(jt4Pfi,  4  Watts.  247. 
urm/  vs.  Shrlbif,  00  Aln.  277. 
mitii  vs.  U'at.soii,  14  Vt.  332. 
UiHj'onl  vs.  HiiiijinHy  1  Bosw.  441. 
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cile4  But  she  may  contract  to  pay  out  of  lier 
she  be  separated  from  her  liusband  by  her  owu  l 
in  adultery,  the  latter  will  not  be  liable  unless  he 
"Mesmeric  treatmeut,"  including  "  dreams,  visioi 
heeu  held  to  be  a ,"  fancy  article  "  and  not  necess 

A  fatlier  should  supply  his  child  with  necese 
in  some  of  our  States  this  duty  is  imposed  by  la' 
tender  years;  and  under  an  Knglish  statute  to 
"Peculiar  People"  was  convicted  of  manslaugbte 
for  lack  of  medical  attendance,  which  was  not  s 
the  tenets  of  his  sect,  which  held  such  aid  to  be  o 
of  St.  James  V.  14,  IS.fl  In  a  similar  case  in  Ni 
Episcopal  missionary  was  taken  from  the  father  I 
put  under  surgical  care,  because  the  parent,  with 
dom,  refused  to  do  more  for  the  infant's  broken  ai 
apostolic  but  surgically  ineffectual  treatment ;  the 
is  said,  very  properly  disapproved  of  the  missionai 
common  law  it  is  considered  that  the  duty  of  enip 
child  is  moral  only  and  not  legal,**  still  if  the  med 
to  have  been  rendered  with  the  father's  assent  or  v 
without  objection,  a  contract  will  be  implied ;  ac 
implied  even  though  the  child  have  left  the  pan 
the  parent  provide  for  the  child  and  does  not  a 
Inability  of  the  father  t«  pay  does  not  make  the  c 

Lord  Kenyon  was  of  opinion  tliat  a  master  wa* 
vices  rendered  to  Ids  servant  i|y|  but  such  is  not  tl 
a  contract  of  service  involves  that  obligation,  as  a 

'  Geilach  VB.  Turaer,  89  Cala.  446 ;  26  Pao.  870. 

t  In  re  Sbipman's  estate,  5  N.  Y.  Supl,  559  ;  22  Ab.  N. 
another  point :  53  Hun,  51 1 ;  23  Ab.  N.  C,  lOX  ;  6  Supl.  27( 

t  HarrUoH  vs.  Cratig,  13  L.  T.  N.  8.  369 ;  Thorpe  vs.  Sbapl, 
Spannliake,  2  Bedf.  258. 

f  Coofter  vs.  Uoyd,  6  C.  B.  N.  S.519.  Ab  to  sepftrate  esl 
60  Barb.  028. 

II    Wnod  VB.  ffEcHy,  62  Mass.  (8  Cash.)  406. 
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Assents. — ^Neither  for  services  rendered  to  tliemselves  or  others  can 
servants,  not  autliorized  to  do  so,  bind  principals  to  pay.  Thus,  if  the 
superintendent  of  a  corporation  send  for  a  physician  to  attend  a  man  in- 
jured in  its  employ,  no  contract  by  the  corporation  to  pay  for  the  medical 
service  can  be  implied  from  this  fact  alone  j  for  the  relation  of  employer 
and  employed  is  not  such  as  of  itself  to  create  the  obligation .•  But  it 
is  otherwise  if  the  superintendent  have  authority  to  employ  a  doctor  in 
such  cases,  and  does,  in  fact,  employ  one.t  Dr.  Cooper  sued  the  New 
York  Central  and  Hudson  River  Railroad  Company  to  recover  fees  for 
attending  on  and  anij>utating  the  leg  of  one  Haley,  an  employee  of  the 
defendant.  It  api)eared  that  tlie  engineer  of  defendant's  train,  Sc^nlon, 
had  thus  telegraphed  to  its  station-agent,  Martin :  "  June  6,  J.  Martin : 
Have  Mr.  Cooper  at  depot  on  arrival  of  No.  1  j  man  hurt.  J.  Scanlon.'' 
Martin  sent  this  telegram  by  a  hackman  to  the  physician,  who  also 
offered  testimony,  which  was  held  irrelevant,  to  prove  preWous  employ- 
ment by  defendant  in  other  cases.  The  doctor  was  nonsuited  upon  the 
ground  that  there  was  no  proof  that  the  engineer  and  station-agent  had 
power  to  bind  tlie  company  to  pay  for  medical  services.f  Where,  how- 
ever, a  railroad  conductor  employed  a  physician  under  somew^hat  similar 
sircuii^tances,  and  notice  of  the  employment  was  conveyed  by  both  con- 
iuctor  and  physician  to  the  company's  superintendent  and  general  agent, 
Mid  the  employment  was  not  questioned  or  repudiated,  the  contract  was 
leld  to  be  ratified,  and  a  cause  of  action  to  recover  fees  made  out.§  In 
England,  since  the  cases  cited  in  Cooper  vs.  Railroady  the  employees' 
authority  has  been  implied.  ||  Where  ratification  is  needed  slight  acts 
vill  be  so  construed.^ 

If  physicians  are  called  in  consultation  with  the  assent  of  the 
>atient,  ob\4ously  he  is  liable  to  them  for  their  fees  j  and  in  an  extreme 
:tase  the  patient  was  held  tlms  liable  to  a  consultant  called  in  by  the 

•  Meisenhach  vs.  Southern  Cooperage  Co.^  45  Mo.  Ap.  232. 

t  McCarthy  vs.  It.  R.,  15  Mo.  Ap.  385. 

X  Cooper  vs.  N.  Y.  C,  4-  H,R.R,,e  Hun,  276 ;  citing  Stephenson  vs.  N.  Y.  if-  H.  R.  R,, 

Duer.  341 ;  Cox.  vs.  Midland  Counties  Railwatf,  3  Exoh.  (Welshv  H.  &  G.)  268. 
»      $   Terre  Haut^  cfc  R,  R.  Co.  vs.  StochreU,  il8  Ind.  98;  20  N.  E.  650;  MitcheU,  J., 

issenting  so  far  as  the  opinion  seems  to  hold  that  the  conductor  could  employ  a  phy- 

cian  without  express  authority  to  do  so. 

U    Walker  vs.  Great  Western  Ry.  Co.,  2  L.  R.  Ex.  228. 
.    5[  Cairo  <f-c.  R.  R.  Co.  vs.  Mahoney,  82  111.  73.     The  modem  tendency  is  to  hold  a 
'  lilroad  company  liable  for  medical  services  rendered  in  emergency  at  the  request  of 
"  1  employee  to  servants  of  the  company  or  passengers  injured  on  the  road.     Thus  in 

oledo  J('c.  R.  R.  vs.  Rodriyues,  47  111.  188,  a  contract  by  a  statiou-nuister,  affirmed  by 
'iperintendent,  for  services  to  a  brakeman  was  sustained.     Bo  also  if  the  superin- 

ndeut  do  not  disaffirm  the  subordinate's  request  ( Toledo  cfc.  R.  R,  vs.  Prince,  50  HI. 

I;  Cairo  tf'  St.  L.  R.  R.  vs.  MaJtoneif.  82  111.  73).     The  power  of  a  railway  superin- 

ndent  or  agent  to  contract  for  medical  services  to  injured  passengers  or  servants 
;  imediately  after  an  accident  is  implied  {iMugan  vs.  (/.  jr.  Ry.y  30  L.  T.  N.  8.  173; 
'  idianapoUs  iS'  St.  L.  R.  R.  vs.  Morris,  67  111.  295),  but  it  has  been  held  that  a  division 

tperintendent  cannot  bind  the  road  to  pay  for  services  to  passengers  without  express 
*ithority,  although  he  may  do  so  as  to  employees  ( V.  P.  R.  R.  vs.  Reatty,  35  Kan.  265 ; 
■  rofon  vs.  Mo.  K.  if*  T.  R,  /?.,  67  Mo.  122 ;  Terre  Haute  tf  /.  R.  R.  Co.  vs.  McMurray,  98 

d.  358) ;  and  even  as  to  employees  it  is  held  in  Arkansas  that  except  in  emergency  a 

nductor  cannot  "without  express  authority  bind  the  road  {St.  L.  A.  <f'  T.  R.  H.  vs. 

fporer,  53  Ark.  377).     As  to  nurses,  it  is  said  that  a  railroad  surgeon  has  no  power  to 
'  iploy  them  (Biyham  vs.  Ch.  M.  «r  St.  P.  R.  R.,  79  Iowa,  534),  otherwise  of  a  "gtmeral 

>Miager"  {Louisville  E.  tf-  St.  L.  R.  R.  vs.  McVay,  98  Ind.  391 ;  and  see  Mayberrif  vs.  Vk, 
I.  4'  P,  R,  R.,  75  Mo.  492 ;  and  Cin.,  Ind.^  St.  L,  4'  Ch,  R,  R.  vs.  Davis,  126  lud.  r^ 
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The  ('on tract  bein^,  as  we  have  seen,  to  fiimish  ordinary  skill,  knowl- 
edge, and  diligence,  and  not  to  guarantee  a  cui*e,  and  no  presiunp- 
ion  of   its   breach  arising  merely  from   a  mistake  in  diagnosis,*  it 
'oUows  that  death  or  any  other  bad  result  does  not  2>^'*'  ■!>''■  constitute 
i  defense  to  an  action  to  recover  compensation  for  services.     Thus, 
f  a  surgeon  t)perate  upon  a  married  woman  under  his  care,  without 
issent  of  the  husband  or  notice  to  him,  and  the  patient   die,  it  is 
lot  necessary  in  suing  for  liis  fees  that  the  surgeon  prove  that  the 
)peration  was  well  done,  and  with  notice  to  the  husband.t     That  the 
reatment  or  operation  was  ill  d(me,  harmful,  or   unnecessary  is  an 
iffirmative  defense  in  such  an  action,  and  the  l)m'den  of  proof  is  on 
he  defendant.f     If  the  defense  be  negligence  of  nui*ses,  as  in  a  hos- 
)ital,  plaintiff  may  show  that  they  were  not  under  his  control.§     There 
s  a  comfortable  Georgia  ca^se  wherein  the  patient  sought  to  evade  pay- 
ng  his  doctor  on  the  ground  that  the  latter  tippled ;  l)ut  this  wa4s  held 
o  be  no  defense,  because  defendant  employed  the  doc^tor  with  knowledge 
if  his  habit.  1 1     In  charging  fees  the  means  of  the  patient  may  properly 
»e  considered.^     But  an  East  Indian  case  holds  that  in  estimating  the 
emuneration  of  a  medical  officer  for  attending  the  family  of  a  public 
ervant  the  patient's  prospects  cannot  be  considered ;  and  one  fifth  of 
he  patient's  monthly  income  was  said  to  be  a  fair  sum  for  the  year's 
.ttendance.**     A  physician  may  show  his  own  high  standing  as  well  as 
he  difficidty  or  novelty  of  the  operation  as  bearing  on  the  value  of  his 
ervices.tt    In  tlie  absence  of  proof  altering  its  effect  a  receipt  in  full  for 
aedical  services  will  be  the  measure  of  their  valucfj:     Sometimes  the 
-iimble  name  of  wages  may  save  the  fees;  as  where  a  physician's  com- 
pensation of  thirty  dollars  a  day  for  fifty-six  days'  attendance  on  city 
mallpox  patients  paid  in  one  sum  was  held  exempt  from  garnisliment 
8  "  wages  "  for  personal  services.  §§     A  physician  cannot  show  discover- 
58,  in  skin-grafting,  for  instance,  made  while  attending  a  case,  in  order 
3  enhance  the  value  of  his  services ;  nor  can  he  offer  evidence  as  to  the 
reatment  of  a  physician  subsequently  employed.  ||||     In  dealing  with 
lunicipal  organizations  the  physician  should  be  wary.   Wliere  a  statute 
ermitted  trustees  of  a  town  to  pay  for  such  medicaJ  relief  rendered  to 
le  poor  as  ^*  they  deemed  just  and  reasonable,"  their  opinion  as  to  the 
alue  was  held  to  be  the  limit  of  recovery,  and  their  rejection  of  a  claim 
.  s  unjust  and  unreasonable,  to  be  fimd.HH    It  was  held  that  a  physician 

•  Ely  vs.  JVilbiiry  49  N.  J.  L.  685 ;  10  Atl.  358 ;  Lawson  vs.  Conaway,  37  W.  Va.  159. 

t  State  vs.  Homekvejyer,  70  Md.  162 ;  MvClallen  vs.  Adams,  36  Mass.  (19  Pick.)  333. 

X  Baird  vs.  Morford,  29  Iowa,  531.     See  under  malpractico,  infra. 

$  Baker  vs.  IWmticorth,  155  Mass.  338;  29  N.  E.  589;  Pa-ionowsky  vs.  Freeman^  4 
'  .  &  F.  977.     But  he  is  liable  for  unskillful  acts  of  his  authorized  assistant :  Hancke 
\.  Hopper,  7C.  &  P.  81. 

ii  McKleroy  vs.  SckcU,  73  Ga.  657. 

51  Czarnoicnki  vs.  Zeifa\  35  La.  An.  796.    And  also  unusual  services :  Succession  of 
tort,  (La.)  14  So.  184.' 
-'    *•  2  Agra.  51. 
•     ft  lAinge  vs.  Kearney,  4  N.  Y.  Supl.  14 ;  45  Hun,  590 ;  127  N.  Y.  676. 

XX  Danziger  vs.  Hoyt,  46  Hun,  270 ;  afd.  120  N.  Y.  190.     And  the  amount  stated  in 
'   bill  rendered  is  not  binding  if  not  assented  to  by  the  patient :  Bronson  vs.  Hoffman, 

Hun,  674. 
-■     $$  Sydmr  vs.  City  of  Galveston,  15  S.  W.  202. 
>    U  Gardner  vs.  Tatum,  81  Oala.  370;  22  Pac.  880. 
^'    IIH   Trustees  of  Elizabeth  Toicnship  vs.  White,  48  Ohio  St.  577. 


or  wuat  aiiiitutr  pnvsn-ian  wimiu  cnurge  were 
under  the  Colorado  statute  iii-ovidiujr  that,  if  tin 
the  ooruner  may  !>uiuiiiuu  a  physician  to  luiiki 
tbe  euunty  t^hall  \m\-  a  reasonable  fee-,  it  is  uo 
for  sac-h  fee  that  the  plalittiff  shttidd  (trove  thi 
autoji^y  neee^&aiy;  protif  of  the  sumntnas  aud  : 
suffieivut-t 

)Iedii.-al  m-rvices  reudered  in  eiiiergenoy  to 
cially  deelared  to  lie  u  jwiupfr  have  l>eeii  Cfnisid 
chai-^.  liut  to  Lave  l«?eu  rendered,  presumably, 
pretiuniiition  from  the  (jiiaiut  upiniou  of  the  eou 
-  Thervfore  let  the  disteniiter  W  what  it  will,  tlii 
ing  what  is  fit  for  it  is  the  business  of  the  ph 
ffe:  hut  thiit  rarely  happens.' \\ 

The  rule  as  to  the  fees  of  expert  witnesses  ^ 
tiou.  lu  Xew  York,  although  under  the  geuer 
must  of  eourse  appear  in  eourt  and  testify  to 
his  ortliuar;-  ohser^'atiou,  he  will  not  be  eoni|)el 
on  matters  of  skill  aud  seienee.  And  therefore 
attorneys  to  employ  niedieal  experts  on  behalf  o 
that  an  expert  has  received  a  large  fee  does  not 
coHUH-teut  or  afford  ground  for  a  new  triol.fl  B 
satiou  is  not  tlie  same,  liowever.  iu  ull  jurisdiof  ioi 
held  iu  a  lal>oriously  argued  .Uabama  ease.**  Sou 
the  matter  by  etotute.  Tluis.  in  Minnesota,  the 
allow  an  expert  witness  "such  fees  or  compeiist 
and  reasonable,"  and  it  might  seem,  tlierefore,  thi 
refuse  to  testify  until  be  received  at  least  the  proi 
a  just  and  reasonable  fee.  But  the  Supreme  Coi 
reasoning  of  ex  p<iiie  Dement,*"  that  this  pro\-isi« 
to  an  aIlowau<'e  to  be  made  after  the  witness  had 
fore.tt  In  Colorado,  if  the  expert  witness  testifle 
out  making  an  agreement  in  advanoe  for  his  ct 
entitled  to  statutory  fees-Jt  The  Indiana  Code  t 
vides  for  eompelling  an  expert  witness  to  testifv 
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:liat  State  had  laid  dowii  the  same  rule  as  in  New  York.*  The  Eiig- 
ish  rule  is  that  oue  called  as  a  witness  to  give  his  opinion  on  a 
subject  with  which  he  is  pecidiarly  conversant  from  his  employment 
n  life  is  not  bound  to  testify  unless  tlie  party  calling  him  "  pay  for  his 
ime."  t  And  in  a  comparatively  recent  case  an  auctioneer  was  said  to 
>e  a  professional  witness  and  not  bound  to  testify  even  if  sworn,  until 
lis  fee,  expenses,  or  compensation  for  time,  at  a  guinea  a  day,  were 

)aid4 

A  contnict  whereunder  the  compensation  of  the  witness  is  contingent 
ipon  the  success  of  the  side  for  which  he  is  called  is  void  as  against 
)ublic  policy.§     Mr.  James  Summers,  of  Texas,  killed  Benito  Martinez, 
)f  Nueces,  in  a  peculiarly  dastardly  fashion  while  the  latter  was  kneeling 
t)  strike  a  match.     He  was  convicted  of  murder  in  the  second  degree, 
tnd  sentenced  to  imprisonment  for  ninety-nine  years.     On  the  trial  Dr. 
ipohn,  who  attended  on  decedent  and  made  an  autopsy,  was  called  by 
he  prosecution,  but  refused  to  state  the  cause  of  death,  because,  in  the 
vords  of  the  report,  **  what  he  knows  of  it  he  got  by  means  of  a  post- 
nortem  examination  and  his  professional  skill  and  deduction  of  experi- 
nce,  which  witness  considers  his  own  property,  and  for  which  the  county 
»f  Nueces  persistently  refuses  to  pay.**    The  Trial  Court  upheld  the  doc- 
or  in  this  position.     But  the  thrifty  prosecution,  instead  of  paying  the 
Xpert,  called  Mr.  Charles  Benson,  who,  although  he  **knew  nothing  of 
he  science  of  surgery  or  anatomy,"  had  served  at  the  inquest  and  testi- 
.ed  as  to  the  fractures  of  Benito's  skidl  which  the  doctor  pointed  out  to 
im.    The  Appellate  Court  held  that  Dr.  Spohn  could  not  have  been  com- 
pelled to  make  a  gratuitous  autopsy  for  the  people  j  but  ha\dng  already 
lade  one  for  his  own  enlightenment,  he  was  bound  to  testify  concern- 
ig  it ;  and  the  court  said :  "  It  is  to  be  regi-etted  that  a  member  of  a 
rofession  so  distinguished  for  liberal  culture  and  high  sense  of  honor 
'  nd  duty  should  refuse  to  testify  in  a  cause  pending  before  the  courts 
£  his  country,  invohdng  the  life  or  liberty  of  a  feUow-being,  and  the 
ightful  administration  of  the  laws  of  a  common  countiy.     Dr.  Spohn 
as  doubtless  been  misled,  in  taking  the  position  he  did,  by  the  miscon- 
'  eptions  of  certain  writers  on  medical  jurisprudence.''    This  saying  of  the 
Durt  prettily  illustrates  how  thankless  it  is  for  a  text-writer  to  angle  in 
•  16  chopping  sea  of  judicial  decisions  for  a  rule  of  general  utility.    liow- 
.  ver,  Mr.  Summers  did  not  escape  judgment,  for  the  Appellate  Court 
-igely  held  that,  although  the  Trial  Court  erred  in  not  compeUing  Dr. 
■pohn  to  testify  gratuitously,  still  this  error  was  offset  by  the  error  of 
:  ef endant's  counsel  in  not  themselves  calling  Dr.  Spohn  and  either  pay- 
ig  him  or  taking  an  exception  if  he  was  permitted  to  refuse  to  testify. 
.rrors  being  thus  evenly  distributed  between  bench  and  bar,  not  to 
yeak  of  text- writers,  honors  were  considered  easy,  and,  as  a  result,  so 
ir  as  the  record  shows,  Mr.  Summers  is  now  ser^ing  his  sentence,  which 

•  Buchanan  vs.  State^  09  Ind.  1. 
t   Webb  vs.  Page^  1  C.  &  K.  23. 

t  Re  Workingmen's  Mutual  Soc,  L.  li.  21  Ch.  D.,  831 ;  but  scientific  experts  who  have 

^  fikde  experiments  for  the  trial  are  not  professional  men,  within  the  rule.     They  are 

'^.titled  to  seven  guineas  a  day  for  loss  of  time  in  reading  over  affidavits ;  but  the 

xty  calling  them  must  pay  for  their  experiments.    See  Practice  Relating  to  WitneaaeSf 

alter  S.  Sichel,  London.  1887. 

^   ^   Pollock  vs.  Gra/ory,  9  Bos.  116. 


of  the  services  must  be  made  otherwise  tliau  1 
mony,  and  may  be  diffieult. 

In  New  Y<irk  and  iu  some  other  States,  if  a  ph 
meat  for  Lis  fees  even  by  default  iu  appearance,  i 
action  by  defeudaut  for  malpractice,  for  the  m> 
to  the  former  action  ;J  but  in  other  States  this  i 
the  extent  that  a  judgment  uikjii  the  merits  is  sm 
one  taken  on  default  in  appearance. § 

Professional  Confidences — At  euEDmoD  lau 
tween  client  and  legal  adviser  necessary  to  tlie  f\ 
tion  were  held  to  be  confidential  and  protected 
similar  coniuiunieations  between  parisiiioueni  at 
physicians,  were  not  so  privileged.  The  differei 
equally  sacred  confidences  by  the  "  eye  of  the  law, 
spoke  so  feelingly,  has  been  said  to  be  due  not  t 
in  the  relation  of  counsel  and  cUeut,  uor  to  any  p 
gentlemen  of  the  bar,  but  to  the  fact  that  owin 
the  laws  it  is  necessary  for  clients  to  consult  m 
order  to  obtain  their  rights,  and  unless  this  cousuli 
the  ends  of  justice  are  Hkely  to  be  defeated.  Tl 
which  is  the  client's,  extends  only  to  conitnumcati< 
cise  matter  on  which  advice  is  sought  and  in  the 
ment :  it  is  also  perpetual,  and  can  only  be  waive 
the  confidence.  But  matters  confided  to  the  niai 
by  him,  apart  from  confidential  (;oininuuications 
employment,  are  not  privileged,  even  though  he  mi 
of  them  except  for  the  professional  relation,  Pn 
forbids  extending  this  privilege  to  either  conuuuni 
of  a  criminal  purpose  or  facts  showing  the  comni 
the  employment  of  the  legal  adviser.|| 

In  England  the  question  whether  a  clergyma 
CathoUc  priest,  may  be  compelled  to  disclose  eoi 
still  open.ll  But  iu  the  Duchess  of  Kingstou's  ca 
been  followed  in  others,  it  was  held  that  a  snrgeo! 
court  professional  coufideuees  to  reveal  which  volu 
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•Lord  Mansfield,  "  to  be  guilty  of  a  brea<5h  of  honor  and  of  great  indis- 
cretion." This  I'ule  of  common  law  has  been  pronounced  by  Mr.  Best, 
in  his  treatise  on  evidence,  to  be  '*  harsh  in  itself,  of  questionable  policy, 
and  at  variance  with  the  })ractice  in  France  and  some  of  the  United 
States  of  America."  *  Legislation  in  this  country  to  protect  confidences 
between  patient  and  physician  has  been  enacted  for  the  most  part  in 
those  States  where,  as  advocates  of  codification  think,  ''connnon  sense" 
is  most  wont  to  assert  itself  against  outgrown  traditions  of  common 
law ;  in  New  York,  followed  by  Arkansas  (the  United  St^ites  Court  in  the 
■  Indian  TeiTitory  follows  Arkansas  Civil  Procedm'c),  California,  Colorado, 
North  and  South  Dakota,  Idalio,  Iowa,  Indiana,  Kansas,  Michigan,  Min- 
nesota, Missouri,  Montana,  Nebraska,  Nevada,  Ohio,  Oklahoma,  Oregon, 
Utah,  Washington,  Wisconsin,  and  Wyoming. 

The  extent  of  the  protection  thns  afforded  must  depend  in  every 
jurisdiction  upon  the  words  of  the  statute  and  the  construction  given 
to  them  by  the  courts.     But  the  general  statutory  rule  is  substantially 
that  enunciated  in  the  New  York  Code  of  Civil  Procedure,  viz. :  ''  A  per- 
son duly  authorized  to  practice  physic  or  sm*geiy  shall  not  be  allowed 
^to  disclose  any  information  which  he  acquired  in  attending  a  patient  in 
a  professional   capacity ,t   and   which   wa«   necessary   to   enable   him 
to  act  in  that  capacity."     On  the  face  of  this  law  the  privilege  and 
duty  belong  only  to  those  duly  authorized  to  practice.     And  a  com- 
munication to  an  illegal  practitioner,t  or  to  a  layman  sharing  a  physi- 
cian^s  office,§  is  not  within  the  statute.     At  the  same  time,  when  a  medi- 
cal practitioner  has  testified,  unless  his  disqualification  appear  he  will 
'be  presumed  to  be  licensed. ||     It  is  not  all  the  knowledge  a  physician 
possesses  concerning  a  patient  that  he  is  forbidden  to  reveal,  but  only 
•information  acquired  by  and  imparted  to  him  in  treating  the  case  and 
for  that  pui'pose.      Thus,  the  issues  being  testamentary  capacity  and 
undue  influence,  a  contestant  of  the  will  cannot  introduce  testimony  of 
the  decedent's  physician  as  to  knowledge  acquired  by  the  latter  in  his 
professional  relation.H    But  it  is  otherwise  as  to  a  physician's  testimony 
regarding  matters  not  learned  professionally,  and  obvious  to  any  intelli- 
gence.**    Therefore,  a  physician  who  has  seen  his  patient  often  socially 

♦  Best,  Pr.  o/Ev.,  582. 

t  N.  Y.  Code  Civ.  Pro.,  $  834.  Such  provisions  of  State  law  will  be  enforced  in  the 
Federal  Courts  in  civil  actions.  Cow  it.  Miit.  Life  Itt^.  Co.  vs.  Unian  Trust  Co,f  112  U.  8. 
S50 ;  but  not  in  criminal  actions  :  Logan  vs.  U.  S.^  144  U.  S.  263.  The  original  section 
.of  the  N.  Y.  Rev.  Statutes  has  been  the  model  of  all  State  legislation  on  this  subject. 
JBut  the  phraseology  of  various  statutes  differs,  and  is  always  subject  to  change.  In  sev- 
eral States  the  privilege  only  exists  in  civil  cases.  Some  statutes  use  the  terms  "  prac- 
ticing,*' "licensed,"  "authorized,"  "regular"  physicians.  Each  statute  must  be  con- 
sulted as  to  cases  arising  under  it.  But  the  decisions  of  the  New  York  Court  of  Appeals 
have  been  followed  as  authoritv  in  almost  every  decided  case  throughout  the  country. 

t   JViel  vs.  Cowles,  45  Hun,  307. 

$  Kendall  vs.  Grey,  2  Hilton,  300. 

H  Record  vs.  Village  of  Saratoga  Springs,  46  Hun,  448 ;  afd.  120  N.  Y.  646. 

IF  Renihan  vs.  Dennin,  103  N.  Y.  573.  Matter  of  Coleman,  111  N.  Y.  220;  Van  Or^ 
m4in\B.Van  Orman,  11  N.  Y.  Supl.  931,  and  cases  collected  in  note;  and  see  recent 
amendments  to  the  N.  Y.  Code  infra. 

♦*  Herrington  vs.  JVinn,  14  N.Y.  Supl.  612;  60  Hun,  235.  In  re  Halsey's  Estate, 
9  N.  Y.  Supl.  441.  Whether  in  an  action  to  recover  damages  for  negligence  plaint- 
iff's physician  can  testify  to  statements  of  his  patient  as  to  how  the  accident  happened, 
iias  been  decided  in  botli  ways.  In  Brotcn  vs.  Royne,  JV.  <|'  O.  R.  R.  Co.,  45  Hun,  439, 
.  plaintiff's  physician  was  held  competent  to  testify  that  the  patient  said  he  heard  some 
one  halloo  and  wave  his  hat  as  the  train  which  injured  him  came  along.  But  in 
Penna,  Co.  vs.  Mariony  123  Ind.  415,  23  N.  E.  973,  the  contrary  was  held;  and  in 


[»::.:  ::.i.<  f»r  -i--l".irr«i.-     Wt-rrv  ih^  attxrur 

1*1-7  ;Lai  rri-7  pEj^'-iaii'*  tTrs^ini.  .ny  as  lo  ht-r  m* 
^rTi'i-rii-T-j  S-aiian'Ti.'Iii^  pEiy».i.,-jj»ii  nmy  t<^^i 
d"rliirar:'fLj»  »>  [•>  tb-r  will  at.ti  ti*  i.»wn  advii:-*- 
g-ij--r^y  a.-  t'»  tii-rvihi^  ;i  tL^  s-.-rri..-**  of  a  nu; 
by  tL<r  iatt--r  t«i  ivi.-«j'.vr  •■ifait--iL?ati«>u  £rt>ta  tht^ 
If  •.!.j-.:ti...ii  L?  maJ^  to  a  physi«-iaii's  testi: 
kll"W!r>iK*r  ^aili'ii  lit  his  pP  •frrSjii«..Dal  <L-apa<.-itv 
tLL-.  l-inp-rti  ti.r  ..l.jr.-i.:.rT  Th^  Iiniitatiuii«  .>! 
NVw  York  <'•>!•?  have  Yjeen  exhanstivelv  disctb 
p^al.-,  rmtably  in  th*-  ■TistTi  of  E'JiMijt,-,»  'an*!  Ot 
f'*«B//'imV:-  :••  and  it  may  W  considered  at-  f^ettl^ 
IfrCt^  •-xt<.-n>i*  to  all  infi  innatioQ  a<-qtiir*J  bv  ihf 
swtuuX  att*:'U<laui.-t-.  wh*-thtr  prrsonaUv  ohi^rved  1 

E>ati<-iit.  or  iMijianfd  to  him  by  any  one   in  orde: 
iLs  pr(iftni!>ii>Dal  •.-apacity ;  and  that,  too.  althoa 

Kiii-j  TS.  C'ify  '/  E'it,>af.  27  M*.  Ap.  231,  a  pfaytfivittn  wu  i 
putifdt  had  bt*n  (Irinkin^:  vhilt'  in  V-flrg  vs.  f'filt-.  S5  3 
pbyxii-ian  w«s  >11oh«)  to  mv  ibml  the  parirnt  fSlaiCid  that  si 
wsDtfU  him  B»  a  iriin»:^s:  and  that  plaintiff's  rv'fiuia]  lo  ei 
cuiDia-M  Ui  the  jury:  cf,  Oarbri'le  vs.  liv.  Co..  76  Mo  444i 
Co..  >i  Mo.  Ap.  363 :  ilrtrtrr  vs.  tilj -^f  lirtck^Hri.ly^,  23  SIt> 
l*t  Mo.  Ap.  457.  Id  r,Mt.*  ts.  M-xL.  31  Ark.  &*<,  the  ph\- 
that  hix  (laii^nl  admittt^  that  !<he  had  nerpr  b^o  vneaen 
•  Fi^hfr  VB.  /-i-A-r.  129  S.  Y.  65*.  '^ 

I  /h  r(  DarraKh'a  E^t..  o2  Hun.  591.  In  iiistijvtir«  eai 
alt«'iiilitiK  phf skian  may  teelifv-  lo  th<^  fact  that  he  «(tentl< 
and  plai'-B.  thou^  he  may  not  testify  as  to  what  he  leam 
Sapr.  I^Hlite  S.  *  /..  of  HoMT.  3  S.  Y.  Sapl.  532 :  PaUm  n 
133  N.  \.  4.W ;  BreitenmeiJiItT  vti.  Snigkl*  t<fFgtliio».  81  iUei 
that  the  facts  tihowin^r  inabUit.v  to  separate  knowledsv  a 
nth...  i..r..»...ti».,  — -j  y^  stated;  Gartitidt  tb.  Ihx.  Co., 
'  *'"'  -^""'•"'g  iiicompt>tenc\-  must  i 
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^  aid  him  to  prescribe ;  for  it  is  obvious  that  the  value  of  information  im- 

^.  parted  to  physicians  by  the  laity  cannot  be  known  until  the  communicar 

"Jtions  are  made.     Any  narrower  constiniction  of  the  statute  than  this 

^  would  defeat  its  purpose,  to  remedy  the  defect  of  the  common  law  by 

\  making  absolutely  confidential  all  communications  to  the  physician  in 

^reference  to  the  patient's  case.     The  test,  therefore,  of  the  admissibility 

in  evidence  of  any  communication  to  a  physician  seems  to  be.  Was  it 

made  with  intent  to  Jissist  him  in  treating  the  case?*     A  learned  judge 

of  the  New  York  Court  of  Appeals  strenuously  argued  in  Edington  vs. 

-  JEtna  Life  Insurance  Co.,\  that  the  statute  conferring  this  privilege,  be- 
ing a  departure  from  the  common  law  rule,  should  be  strictly  construed 
to  prohibit  the  disclosure  by  a  physician  only  of  information  of  a  confi- 

-  dential  nature  obtained  from  the  patient  during  professional  attendance, 
but  not  to  exclude  testimony  as  to  matters  which  were  obvious  to  all ; 

•    as  in  the  case  of  a  maniac,  or  one  suffering  from  a  fractured  leg.     He 
'    again  urged  this  view  in  Grattan  vs.  Insurance  Co.,t  but  the  court  having 
.    elected  to  interpret  the  statute  liberally  as  a  remedial  act,  the  same  judge 
..  in  Renihan  vs.  Dennin^^  after  stating  his  own  previous  opposition  to  the 
establishment  of  the  rule,  declared  it  to  be  settled  that  the  statute  is  not 
•  confined  to  information  of  a  confidential  nature,  but  covers  all  informa- 
tion acquired  by  a  lawful  practitioner  while  attending  a  patient  profes- 
.,  sionally,  and  necessary  to  enable  him  to  act  in  the  professional  capacity; 
and  also  that  the  privilege  extends  to  probate  proceedings  and  to  infor- 
'.  mation  acquired  by  a  physician  called  in  consultation. 

Where  the  privilege  is  held  to  exist  the  rule  is  rigorously  enforced. 
Thus,  where  a  physician  was  examined  as  a  debtor  in  supplemental  pro- 
ceedings, an  exhibition  of  his  account-books  containing  information  as  to 
his  patients'  maladies  was  not  permitted.||  In  an  action  for  divorce  for 
.  adultery,  a  physician's  testimony  as  to  conversations  and  circumstances 
tending  to  establish  the  adultery  was  held  inadmissible.^  But  where  the 
prohibited  testimony  has  been  received  without  objection,  even  though  a 
motion  be  made  to  strike  it  out,  it  will  be  considered  on  appeal.** 

In  Indiana  a  physician  was  not  permitted  to  testify  as  to  what  he  had 
.  learned  of  the  condition  of  his  partner's  patient,  who  came  to  their  oflice 
for  treatment  ;tt  and  in  New  York,  on  an  application  for  a  committee  for 
'  an  habitual  di'unkard,  an  affidavit  of  the  patient's  physician  in  support  of 
the  application  was  held  to  be  incompetent  evidence.tf  It  is  not,  however, 
every  act  of  medical  attendance  that  creates  the  confidential  relation  and 
consequent  privilege.     Thus  it  seems  that  casual  advice  to  a  friend  is 

*  Matter  of  Darragh,  supra. 

-  f  77  N.  Y.  564;  cf.  Lim  vs.  Mass.  Mut.  Life  Ins.  Co.j  8  Mo.  Ap.  363;  disapproved 
in  Kling  vs.  City  of  Kansas^  27  Mo.  Ap.  231 ;  Gartsidc  vs.  Ins.  Co.y  76  Mo.  446. 

t  80  N.  Y.  281. 

$  103  N.  Y.  573 ;  cf.  cases  cited  in  Breisefinwister  vs.  Knights  of  Pythias,  81  Mich.  525. 
n  Kelly  vs.  Levy,  8  N.  Y.  Supl.  849.     And  where  a  physician  sued  for  damages  for 
personal  injuries  an  examination  of  his  books  was  refiised  to  defendant :  Mott  vs. 
Cansumers'  Ice  Co.  2  Ab.  N.  C.  143 ;  52  How.  Pr.  148,  244. 

i[  Hunn  vs.  Hunn,  1  Th.  &  C.  499 ;  Briggs  vs.  Briggs,  20  Mich.  34 ;  Hanford  vs.  Han- 
ford,  3  Edw.  Ch.  468. 

*•  Hoyt  vs.  Hoyt,  112  N.  Y.  493 ;  Johnson  vs.  Johnson,  14  Wend.  637,  revg.  4  Paige 
:     460;  but  see  note  *  p.  631. 

ft  .¥Jiia  Ins.  Co.  vs.  Deming,  24  N.  E.  86,  375;  123  Ind.  384;  cf.  Raymond  vs.  B.  C, 
:    R.  4'  N.  By.  Co.,  65  Iowa,  152. 

U  In  re  Hoyt,  20  Ab.  N.  C.  162. 


ibia  upon  the  grouod  that  the  8Ui^^oii  teas  not 
treat  or  prescribe  for  ptaintiff  or  advise  «»  (o  Aw  tree 
not  seem  to  have  been  carried  up  to  the  Court  of . 
been  cit«d  as  an  authority,  nor  does  the  opioiou  o 
any  authority  in  support  of  the  position  that  au 
geon  with  a  view  to  mfomiing  the  patieut  of  hi 
considered  professional  attendaJice,  in  the  abgeu 
or  expectaUoD  that  the  surgeon  should  also  treat 
or  the  expectation  thereof  be  the  test  of  the  privi 
to  satisfy'  himself  of  his  physical  condition,  eithc 
verify  the  report  of  an  insurance  company's  exi 
cause,  submit  himself  to  B  for  examination,  there 
relation  between  A  and  B  as  the  statute  contemj 
doubted  if  this  constmction  of  the  law  would  b 
nor  does  it  seem  to  be  in  harmony  with  the  rule  in 
where  the  court  said:  "It  is  so  dif&cult  to  dra' 
tainly  best  to  err  upon  the  side  of  safetj-,  and  shi 
disclosures  of  information  acquired  by  a  physicioi 
in  a  professional  capacity,  without  requiring  ab 
information  was  necessary  to  enable  him  to  a 
Moreover,  if  forming  a  professional  opinion  and  i 
report  is  not  "  acting  in  a  professional  capacity ''  < 
ing  tlie  patient  to  time  daily  exercise,  it  is  difllcu 
characterize  such  action.  Would  the  covart  fori 
close  the  result  of  his  expert  examination  of  epiti 
ence  to  iiifomiing  the  attending  physician  of  t 
disease  T  Beyond  any  doubt  sucn  a  revelation  wi 
mission  would  violate  the  spirit  of  the  statute ;  ai 
not  being  expected  to  treat  the  case,  would  not  be, 
in  Henrj's  case,  in  " professional  attendance  " ;  bi 
be  free  to  testify  that  the  patient's  disease  was  of  i 
verj-  fertuiu  that  neither  in  Henry's  case  nor  t 
would  tlie  t>atient  have  submitted  his  condition 
excfpt  in  tlie  belief  that  the  knowledge  so  acquire 
would  be  privileged.     To  argiie  otherwise  is  to  en 
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The  modern  tendency  is  to  apply  the  same  rules  of  evidence  to  ci^iminal 
IS  to  civil  cases,  and  in  some  jurisdictions  there  are  special  enactments  to 
;his  effect.*  Even  in  the  absence  of  such  legislation  the  privilege  of  pro- 
fessional confidences  has  been  held  to  exist  in  criminal  cases.  In  the  lead- 
ng  case  of  People  vs.  Siouij^  the  defendant  was  in  jail  under  a  charge 
>f  murder.  On  his  person  were  injuries  of  a  nature  to  be  sustained  in 
i  struggle.  Two  physicians  went  to  his  cell,  stating  that  they  had  been 
•equested  by  the  coroner  to  examine  him.  They  felt  of  his  pulse,  looked 
it  his  tongue,  and  acted  as  physicians  are  wont  to  act.  But  they  did  not 
prescribe  or  intimate  that  they  would  do  so.  Being  asked  if  the  prisoner 
LFom  their  manner  had  reason  to  and  did  think  that  they  were  physicians 
examining  him  with  a  view  to  ti'eatment,  one  of  them  answered  afSrma- 
tively,  assigning  as  his  reasons  for  this  opinion  their  manner,  the  "  entire 
submission,  wiflingness,  and  readiness  of  the  prisoner  to  do  what  was 
au^ed  of  him,"  and  his  inquirj',  when  they  went  away,  if  they  would  call 
ou  the  morrow.  The  court,  in  a  carefully  reasoned  opinion,  held  that 
although  the  confidential  relation  of  physician  and  patient  did  not,  tech- 
oically,  exist  upon  these  facts,  nevertheless  its  existence  is  not  indispen- 
sable where  there  is  "  a  state  of  circumstances  which  falls  short  of  consti- 
tuting this  technical  relation,  but  which  presents  a  very  proper  case  for 
the  application  of  the  statute."  They  were,  therefore,  "  of  opinion  that 
in  a  case  in  which  a  physician  has  attended  upon  a  person,  under  circum- 
stances calculated  to  induce  the  opinion  that  his  visit  was  of  a  professional 
oature,  and  the  visit  has  been  so  regarded  and  acted  upon  by  the  person, 
the  relation  of  physician  and  patient  contemplated  by  the  statute  may 
be  said  to  exist.  The  spirit  of  the  statute  is  thereby  respected,  and  no 
great  violence  is  done  to  its  literal  terms."  Accordingly,  the  testimony  of 
the  physicians  as  to  the  prisoner's  physical  condition  was  excluded. 

The  question  again  arose  upon  a  different  state  of  facts  in  People 
vs.  Murphy.i  Defendant  was  jointly  indicted  with  a  physician  for  pro- 
curing an  abortion.  The  district  attorney  sent  to  attend  the  girl  upon 
whom  the  abortion  was  procured  a  physician  who,  first  having  told  her 
that  he  was  sent  by  the  public  prosecutor,  undertook  her  case  and  pre- 
scribed for  her.  Upon  the  trial  his  testimony  was  objected  to,  but  the 
Trial  Court  admitted  it,  being  of  opinion  that  the  district  attorney  hav- 
ing employed  the  witness  might  waive  the  privilege.  The  Court  of 
Appeals,  however,  reversed  the  judgment,  and  held  that  the  relation  of 
physician  and  patient  clearly  existed,  that  the  communications  of  the 
girl  to  the  physician  were  privileged,  and  "  that  the  exception  to  his  dis- 
closure of  what  he  learned  while  thus  in  professional  attendance  was 

♦  N.  Y.  Code  of  Crim.  Pro..  ^  392. 

t  3  Park.  Cr.  R.  670.  Prior  to  this  case  it  had  been  held,  in  Hemtt  vs.  Prime^ 
21  Wend.  79,  an  action  by  a  father  against  his  daughter's  seducer  for  loss  of  the  girl's 
services,  that  the  seducer's  consultation  with  a  physician  with  a  view  to  have  an  abor- 
tion procured  was  not  privileged,  because  it  was,  to  say  the  least,  doubtful  if  the  re- 
lation of  physician  and  patient  existed,  and  also  because  the  information  imparted 
was  not  necessary  to  enable  the  physician  to  prescribe.  The  question  was  raised  in 
an  Iowa  breach  of  promise  case  whether  the  pri\nlege  could  be  invoked  to  protect  a 
Bommunication  made  with  criminal  intent,  and  a  physician  was  asked  if  plaintiff  had 
not  consulted  him  with  a  view  to  having  an  abortion  performed.  But  the  court  did 
QOt  decide  the  point,  holding  that  to  submit  to  an  abortion  might  be  not  criminal  but 
aecessary,  and  would  be  presumed  innocent  in  the  absence  of  proof  of  criminal  pur- 
pose :  Guptill  vs.  Verhack,  58  Iowa,  98. 

X  3  N.  Y.  Cr.  Rep.  338 ;  reversed  101  N.  Y.  126. 
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-well  tukeii."     Here  it  will  be  obsei'\'ed  that  the  qu«-2ition  of  pr.i  : 
not  raised  by  the  patieut,  who  was  not  ou  trial,  hut  \}\  niir^i.  -  • 
to  speak,  a  eo-eonspirator  with  htr  in  the  eriiin»,  fur  wliii-L  L- -  .- 
dieted.     The  eoiirt,  haviiifr  piwiously  held  iii  tlu*  l*it-r>tii«!i~ 'r 
will  he  dis<*ussed  preseully,  that  the*  statute  could  not  Ijf^  inv'v ': 
teet  a  erimiiud,  now  distinjriii.shed  t\u\t  L'a>ie  fi'oni  this  of  Miir: ■':..■. 
gnnmd  that  Piei-son'a  vic-tiiii  was  dead,  and  therefon^  U!ialiir : 
his  privilej^e  as  to  eonnnunic?:ations  to  the  physician  fijiui-rLiLi:  .,- 
dition,  in  wliieh,  niort^over,  thert*  ^vai>  nothin|r  discn-uiriiMr:s!':- 
quently  tx)  tdlow  one  charjifed  with  his  iniiriler  to  rxrliulr  .'Vr  • 
statements  going  to  show  the  Ciiuse  of  death  wouM  Ik*  To;jj.;Iyri-- 
solely  to  shield  him  who  hatl  wroiij^^ed  the  patient  an«l  not  ai  ;l1'   - 
the  patient  himself.     In  the  Murphy  ease,  ou  the  contmn.  ti.»  ■:.' : 
whom  the  abortion  was  performed  w^as  tdive,  and,  if  she  savij-: 
capable  of  waiving  her  privilejare,  which,  being  insisted  ol.  >*r.>:' 
vent  the  disclosure  of  a  very  discreditable  aiid  cruniiial  >tatr  ic  rj 
on  her  part.     In  the  case  of  People  vs.  Kennnhr^  two  pLysiri»L> Trr 
by  the  prosecution  to  defendant's  et>ll  to  examine  him  witLr-:Vr 
his  sanity.     They  were  allowed  to  testify  to  their  com-IusiMU*  i?  =  : 
mental  condition.    The  report,  unlike  that  in  P^oplt*  vs.  .^'/1•^'> 
show  very  satisfactorily  the  nature  of  tlieir  intenrourse  niitli  li^-iryv 
but  their  testimony  was  said  to  be  "to  the  effeet  that  tht^irrTt: 
ing  in  the  prisoner's  physical  make-up  upon  wliieh  an  (»{iiLi-L  ■ . 
prisoner's  unsoundness  of  muid  could  be  based.     Thty  iipr*^  - 
opinion  that  he  was  able  to  distinguiftsh  ])etween  right  andwr^ri 
that  his  conduct  on  the  fatal  morning,  and  sub.sequeiitly,  di>piuw 
s<*ionsnes8  of  the  nature  and  quality  of  his  act."     And  th«-  ^-c.-^-:.' 
vs.  ^StoufJ  supra^  was  distinguished  on  the  f2:round  that  iu  tLnTt**  ' 
visiting  physicians  attended  and  preseri]>ed  for  the  injurnl  i'r!?«'X- 
they  were  allowed  to  describe  liis  condition."     But  in  tLi>  tIk  :--' 
court  seems  to  have  fallen  into  error.      For  the  rejMjrt  in  >:•••• 
shows  that  tdthough  Dr.  Lang\vortliy,  the  jail  physirian.  Laii  •-- 
the  prisoner  and  told  him  what  he  expected  to  presi-riW.  ji.n  r 
visit  of  Di-s.  Montgomery  and  Avery,  the  last  two  physicians  W'^*' 
retiuest  of  the  coroner  to  examine  defendant  and  not  totTvatii:^ 
to  their  illation  to  the  prisoner  the  court-  distinctly  s;iid :  "TIj^^  ^-^ 
pres(»ription  made  and  no  conversation  about  any  lu'injr  m;i'K 
gist  of  Stout's  ease  is  in  these  words  of  the  opinion  :  "If  tii'.-  ]''•'•" 
mind  had  been  carefully  disiibused  at  the  outset  c»f  an\  u-ti'i  ^ 
examination  being  solely  for  his  benefit,    and  he   had  l»trD '^'^■ 
a<lvis«'<l  that  its  sole  object  was  to  procure   evidences  of  lii>.Lr:-' ' 
t<Tribl(»  crime  of  which  he  was  sus])ected,  there  would  W  lult- 
}>ret('ns(»  for  the  positicm  of  his  counsel.     But  ."^o  manv  thinis^ •-•-"•■ 
to  satisfy  us  tlnit  he  regarded  the  \asit  ver^-  differentlv,  nnd  ha'i"'-" 
for  so  doing,  we  feel  bound  in  a  case  like'  this,  invidvin*^  S"  ii'*- 
dearest  earthly  rights  of  a  man,  to  show  all  reasonable  mdulgti:- 
as  to  the  law  and  fact.'' 

The  Nime  point  was  considered  in  People  vs.  Slineyi    In  "  • 

•  70  X.  V.  424.  t  119  X.  Y.  580. 

t  V17  X.  y.  r)70.  Cf.  Prople  v«.  Chrrr,  71  Mich.  303,  Trher<»  the  yrxf^"- 
boon  toM  tliat  tJio  physirian  oamo  from  the  district  Rttornev  and  hiviitf  ^='' 
submitted  to  cxamiuation,  the  physician's  testimony  was  received. 
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'e  prosecution  called  a  physician  who,  haWng  been  sent  by  the  dis^ 

let  attorney  to  see  the  prisoner,  Sliney,  testified,  as  summed  up  in  the 

•port:  "That  he  entered  into  conversation  with  the  prisoner  for  the 

irpose  of  ascertaining  his  mental  condition;  that  during  the  inter- 

-~  ew  the  defendant  gave  him  a  long  account  of  how  he  and  deceased 

•  id  had  an  altercation  and  a  struggle,  in  which  he  struck  him  with  a 

-  eaver,  but  did  not  know  that  he  had  killed  him."     This  is  all  that 

-  m  be  learned  from  the  report  of  the  circimistances  attending  the  in- 
..irview  between  the  witness  and  the  prisoner ;  and  of  the  objection  to 
jie  testimony  the  ctmrt  said:  *'The  objection  to  this  e\Tidence  went  to 
:  8  competency,  as  disclosing  a  communication  from  patient  to  physician, 
.  hich  is  privileged  imder  the  statute.     The  answer  is  that  no  such  rela- 

,  on  existed.     The  physician  was  sent  by  the  prosecuting  uuthority  to 

take  a  report  upon  the  sanity  of  the  prisoner.     He  acquired  no  infor- 

lation  while  attending  a  patient,  and  was  not  acting  as  the  professional 

dviser  of  defendant."     It  appears,  therefore,  that  while  the  case  of 

^eople  vs.  Stout  has  never  been  reversed,  overruled,  disapproved,  nor  yet 

xpressly  limited,  still  tlie  subsequent  cases  have  not  laid  dowTi  the  rule 

3  broadly.     Thus,  in  People  vs.  Schuyler*  the  prosecution  called  as  an 

Xpert  witness  on  the  point  of  defendant's  mental  condition  the  physician 

f  the  jail,  who  testified  that  he  had  medical  charge  of  all  the  prisoners, 

ad  examined  and  "kept  his  eye  on"  defendant  at  the  request  of  both 

ides,  that  he  assumed  the  obligation  of  attending  the  prisoner,  and  "  saw 

D  the  defendant  as  he  did  to  the  others,  when  he  needed  it."    He  further 

estified  that,  in  answering  the  prosecution's  hypothetical  question  five 

•ages  in  length,  it  was  practically  impossible  to  divest  his  mind  of  the 

inowledge  he  had  obtained  of  the  prisoner  while  in  jail;  and  asked, 

herefore,  that  his  answer  might  be  withdrawn.     But  the  majority  of 

he  Appellate  Court  held  that  the  proof  did  not  show  that  the  relation 

»f  physician  and  patient  existed,  that  the  burden  of  establishing  the  exist- 

nce  of  that  relation  and  the  fact  that  the  information  of  the  witness  was 

icquired  in  professional  attendance  was  upon  the  defendant,  who  had 

ailed  to  show  that  the  prisoner  was  ever  ill  or  prescribed  for.     Tlie 

ourt  said  that  the  mere  facts  of  witness  being  the  jail  physician  and 

lefendant  a  prisoner  did  not  constitute  the  rdation,  and  even  if  the 

witness's  answer  to  the  hypothetical  question  had  been  influenced  by  his 

aiowledge  acquired  by  seeing  defendant  in  the  jail,  it  was  not  for  that 

eason  incompetent.t     The  modem  rule  as  to  examining,  medically,  a 

wrisoner  in  behalf  of  the  prosecution,  seems,  therefore,  to  be  that  in 

»rder  to  exclude  the  testimony  of  a  physician  or  surgeon  who  has  made 

uch  examination  it  must  appear  affirmatively  and  clearly  that  the  wit- 

leB^s  knowledge  has  been  acquired  either  in  the  actual  medical  treat- 

aent  of  the  patient,  or  under  circumstances  leading  the  prisoner  to 

relieve  that  tlie  object  of  the  examination  or  treatment  was  to  acquire 

of ormation  for  the  purpose  of  giving  him  such  treatment. 

It  has  been  seen  in  Murphy's  case  (supra)  that  a  third  person  may  in- 
roke  the  prohibition  of  the  statute  to  shield  himself  against  a  criminal 

*  106  N.  Y.  298. 

t  Rapallo  and  Andrew,  J.J.,  dissented,  the  former  reading  a  very  cogent  opinion 
n  favor  of  reversal.  These  recent  cases  come  perilously  near  to  making  the  accused 
estify  against  himself.  But  where  such  an  examination  was  procured  by  threats,  the 
yot  was  held  to  be  unconstitutional :  People  vs.  McCoy f  45  How.  Pr.  217. 


itiv  ueieuuttiii.  us  wen.  nersou,  wno  was  eiiat^ 
Witliey,  had  calltKl  Dr.  Coe  to  see  the  decedent 
ph}-siciUD  examined  and  prescribed  for  the  sick 
wae  allowed  to  state  decedent's  sj-mptoms  and 
them  by  examination  and  at^  he  learned  them  fr 
Withey,  who  was  jointly  indicted  with  Pierson  f 
the  letter  of  the  statute  such  evidence  was  ele« 
the  Appellat*  Courts  held  that  the  enactment  mi 
view  to  its  sole  purpose,  namely,  the  protection  am 
by  making  coDfideutial  all  communications  to  hi 
a  view  to  benefit  liim.  And  l>ecauBe  the  court  w 
the  exelusiou  of  such  testimony  as  Dr.  Coe's  won 
poisoners  well-nigh  impossible,  and  so  be  clearh 
and  intent  of  the  legislature,  it  was  said  bv  Karl" 
of  Talcott,  J.,  below:  "Tliat  in  such  a  case  the  i 
construed  as  to  be  used  as  a  wea|Hja  of  defense  t< 
instead  of  a  protection  to  his  victim,"  The  court, 
it  expedient  to  lay  down  a  general  rule  limiting  tl 
but  eoufiued  their  opinion  to  construing:  the  law  ii 
facts  of  the  case  at  bar,  iijHra  wliich  it  was  consii 
nothing  of  a  confidential  nature  in  anything  that  J 
that  was  disclosed  to  him."  Suppose  there  had  b 
closure  by  the  prisoner ;  suppose  in  a  moment  ol 
given  the  poison,  and  then,  overcome  by  fear  or 
medical  aid  with  bona  fide  intent  to  save  liis  \-ict 
roethtxl  employed  in  his  crime  in  order  that  an  a 
pUed :  would  there  be  here  a  locus  pmitfntitF,  and  \ 
made  in  order  to  enable  the  physiciau  to  act  profess. 
The  Pierson  case  was  decided  by  the  Court  of  App 
In  1S89  it  was  considered  by  a  General  Term  of  t 
an  appeal  from  a  judgment  of  conviction  of  man, 
degree,  in  a  case  wherein  the  only  evidence  to  si 
was  tliat  of  the  phj-siciau  attending  decedent  in  h« 
testified,  under  objection,  that  be  was  called  to  vi( 
fendant,  who,  at  the  same  time,  in  order  to  aid  the 
and  treatment,  confessed  that  he  had  attemntM?  tn 
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woman's  death.  We  have  no  doubt  that  the  statute,  both  in  letter  and 
spirit,  protects  the  confidence  thus  reposed  in  the  physician  and  forbids 
bim  to  betray  it."*  In  1893  came  the  decision  of  the  Court  of  Appeals 
In  the  case  of  Carlyle  Harris,  convicted  of  murder  in  the  first  degree  by 
poisoning  his  wife.  The  record  showed  that  the  Trial  Court  received  as 
relevant  to  the  establishment  of  motive,  testimony  of  decedent's  uncle, 
Dr.  Treverton,  to  the  effect  that  he  had  operated  upon  his  niece  some  six 
months  prior  to  her  death,  and  removed  a  five  months'  foetus.  At  that  time 
defendant,  a  medical  student,  appeared  on  the  scene  pursuant  to  a  message 
from  witness,  and  then  said  that  he  had  previously  performed  two  opera- 
tions upon  the  girl  and  thought  everything  was  removed.  On  appeal  it 
was  argued  that  this  testimony  was  incompetent,  first,  because  it  was 
the  revelation  by  a  physician  of  a  privileged  communication,  upon  which 
point  the  Brower  case  was  cited ;  and  second,  because  it  was  proof  of  a 
separate  crime  from  that  charged.  The  Court  of  Appeals,  affirming  the 
rjndgment  below,  said :  "  The  first  ground  of  objection  is  untenable  for 
several  reasons.  In  the  first  place,  the  witness  was  not  employed  by  the 
'^defendant.  In  the  second  place,  he  acquired  no  important  information 
from  the  defendant,  or  any  which  he  was  not  already  possessed  of,  or 
which  was  necessary  for  hun  to  act  in  a  professional  capacity.  Lastly, 
the  statutory  privilege  was  not  conferred  to  shield  a  person  charged 
with  the  murder  of  a  patient ;  as  was  held  in  Pier  son  vs.  People,  79  N.  Y. 
424.  I  should  never  be  willing  to  assent  to  a  construction  or  to  believe 
in  a  legislative  intent  which  would  operate  to  convert  a  statutory  provi- 
sion protecting  a  patient  from  a  damaging  or  objectionable  disclosure 
into  a  protection  for  a  person  on  trial  for  the  murder  of  a  patient."  The 
last  ground  for  refusing  to  consider  the  communication  as  privileged 
seems  to  make  the  first  two  unnecessary,  and,  logically,  to  imply  that 
even  if  defendant  had  employed  the  witness,  and  had  imparted  to  him 
confidential  infonnation  necessarj'  to  enable  him  to  a(it  professionally, 
still  the  court  would  not  construe  the  statute  to  shelter  the  prisoner. 
On  the  other  hand,  if  Harris  had  employed  his  wife's  imcle,  and  had  im- 
parted to  him  confidential  and  necessary  professional  information,  and 
if  these  facts  would  have  been  sufficient  to  exclude  the  uncle's  testimony, 
as  the  court's  assignment  of  the  first  two  reasons  might  imply,  then  on 
this  point  the  Harris  case  would  have  been  on  all-fours  with  People  vs. 
Brower,  and  the  decision  in  the  latter  case  is  good  law ;  and,  if  it  be 
^ood  law,  then  only  the  spirit  of  prophecy  can  determine  how  the  comets 
will  decide  if  ever  there  shall  be  presented  to  them  our  hypothetical 
case  of  a  repentant  poisoner  turning  away  from  his  wickedness  and  try- 
ing to  undo  his  crime.  If,  however,  that  supposititious  penitent  be  con- 
versant with  medicine  and  the  law  reports,  he  ^dll,  unless  his  conscience 
is  very  active,  decline  to  make  perilous  confidences  and  seek  rather  to 
procure  a  certificate  of  peritonitic  death. 

The  purpose  of  conferring  this  privilege  is  clearly  set  out  in  the  Note 
of  the  Revisers  of  the  New  York  statutes  (3  R.  S.,  2d  Ed.,  737),  who  were 
the  originators  of  the  rule  throughout  the  land.  It  was  to  enable  a 
patient  frankly  to  disclose  his  physical  condition  and  history  to  his 
medical  adviser  so  as  to  benefit  by  his  advice  without  fear  of  publicity. 
The  pri\dlege  is  solely  for  the  patient^s  protection.     It  is  not  intended  to 

•  People  vs.  Broicer,  53  Hun,  217 ;  6  N.  Y.  Supl.  730. 


mg  pUymcian.  It  is  a  fair  presmuptioo  that 
person  wronged  desires  the  puDisluuent  of  the  > 
Iq  theory  public  safety  demands  such  punisl 
does  uot  thereby  iucrimiuate  himself  must  tei>t 
Therefore,  if  the  patieut  be  dead,  it  is  fair  t«  p 
would  waive  his  privilege  and  permit  his  physic 
disgi-aceful  to  Ms  memory,  a&  in  Pierson's  cas 
disgraceful  matter  already  revealed,  as  iu  Harr 
he  living,  and  the  physician's  testimony  wonld 
already  suffered  by  him,  as  in  Murphy's  case,  i 
privilege  should  subsist  if  not  expressly  waived 
BrowePs  is  a  type,  the  ar^meats  seem  closely  I 
the  test  of  the  patient's  wish,  no  one  can  doubt 
in  that  case  could  have  spoken,  she   would  hi 

Erivilege  the  defendant  who  made  a  perilous  co 
er  life,  who,  although  his  victim,  was  also  his  ? 
sorrowful  crime.  It  is  more  doubtful  whether 
arise  as  to  an  abortionist  for  hire,f  Doubtless  11 
difficulties  of  applying  such  a  statute  in  crimiui 
tain  States  to  allow  this  privilege  only  in  civil  a 
The  appUcation  of  the  rule  in  "  accident " 
also  obviously  too  often  serves  only  to  cloak  fr 
ment  to  show  the  unfairness,  if  not  dishonest 
tliose  who  bring  actions  to  recover  damages  for 
yet  will  not  permit  the  best  evidence  of  uie  nat 
injuries  to  be  put  before  the  jury.  The  remec 
sought  in  amendment  of  the  statutes ;  yet  even  i 
it  may  seem.  For  to  any  intelligent  juiy  tlie  fa 
action  is  suppressing  the  truth  as  to  the  issue  m 
the  weakness  of  his  cause  as  direct  testimony,  anc 
it  is  in  the  power  of  the  adverse  party  by  caU 
proving  his  attendance  on  patient,  to  demonstra 
does  not  then  offer  the  physician's  testimony,  it 
have  the  whole  truth  known. 

Waiver — It  is  a  principle  of  law  that  any  c 
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consequently,  in  an  action  against  a  life  insurance  company  on  a  policy, 
the  defendant  cannot  prove  by  an  attending  physician  the  condition  of 
health  of  decedent  or  members  of  his  family  prior  to  his  application,* 
-Qor  in  an  action  by  an  executor  against  the  company  where  the  defense 
is  the  insured's  suicide  can  the  plaintiff  show  by  decedent's  physician 
that  the  insured  was  insane.t  A  waiver  need  not  be  in  writing  or  made 
in  any  particular  form  or  manner.  The  circumstances  may  show  an  ex- 
press intent  to  make  it  5  as  if  a  testator  ask  his  physician  or  attorney  to 
subscribe  his  will  as  a  witness;  where  the  request  necessarily  implies 
that  the  witnesses  are  at  liberty  to  testify  as  to  the  circumstances  sur- 
rounding the  execution  of  the  will  and  the  testator's  mental  condition ; 
or  there  may  be  an  agreement  before  death,  as  in  an  insurance  policy,  that 
the  physicians  attending  the  insured  at  his  decease  may  testify  as  to  the 
<^use  of  death.f  But  where  there  is  no  such  contraiit,  is  a  certificate  of 
the  attending  physician,  filed  with  the  proofs  of  death  as  to  the  cause 
of  the  insui'ed's  demise,  competent  evidence  T  It  has  been  said  alread)'' 
that  the  physician's  direct  testimony  on  that  point  is  not  admissible ; 
but  his  certificate  may  be  admitted  upon  gi'ounds  that  commend  them- 
selves more  to  the  legal  than  to  the  lay  mind.  To  illustrate.  A,  who  is 
insured  under  a  policy  avoided  by  drunkenness,  dies.  B,  the  bene- 
flciaiy,  gets  from  the  company  a  blank  form  of  proof  of  death,  includ- 
ing a  request  for  a  statement  of  the  cause  of  death,  to  which  informa- 
tion the  company  is  not  entitled.  A's  physician  \dolates  professional 
confidence  and  gives  a  certificate  erroneously  stating  that  A  died  of  de- 
lirium tremens.  B  offers  proof  of  some  more  respectable  illness.  The 
certificate  is  admissible  in  evidence  not  as  original  proof  of  the  cause  of 
death,  but  as  an  admission  by  the  plaintiff  against  his  interest.  But  if 
the  beneficiary  of  the  policy  be  an  infant  ward,  such  an  admission  by  his 
guardian  does  not  bind  him,  and  is  therefore  incompetent  e\idence.§ 

During  the  lifetime  of  a  plaintiff,  his  attorney,  on  the  trial  of  his  ac- 
tion to  recover  damages  for  injuries,  may  waive  his  privilege  and  call  his 
physicians  to  testify  to  his  physi<*al  condition,  notwithstanding  defend- 
ant's objection.il  It  has  been  said  that  the  mere  bringing  of  an  action 
to  recover  damages  for  personal  injmy  does  not  constitute  a  waiver  of 
the  plaintiff's  privilege  tliat  will  allow  defendant  to  call  the  latter's  phy- 
sicians to  testify  as  to  his  condition.^]    Nor  does  a  plaintiff  by  suing  for 

Penn.  Mnt.  Life  Ins.  Co.  vs.  IViler,  100  Ind.  92.  In  Indiana  it  would  seem  that  a 
decedent's  physician  may  not  testify  against  his  patient's  competency  to  make  a 
will:  lU'Hston  vs.  Simpson^  115  Ind.  62.  But  he  may  be  called  by  decedent's  executor 
or  other  successor  in  interest  to  uphold  the  will  even  although  the  widow  object  and 
invoke  decedent's  privilege:  Morris  vs.  MorriSy  119  Ind.  341;  cf.  Masonic  Ass^n  vs. 
Jieek\  77  Ind.  203.  The  rule  in  Missouri  is  similar :  Thompson  vs.  Ish,  99  Mo.  160 ; 
and  so  in  Michigan  :  Fraser  vs.  Jcnnisou,  42  Mich.  206,  where  Judge  Cooley  said  what 
the  patient  '*  may  do  in  his  lifetime,  those  who  represent  him  after  his  death  may  do 
for  the  protection  of  the  interests  they  claim  under  him."  But  see  Dreierva.  Conti- 
nental Life  Ins.  Co..  24  Fed.  670. 

*  Grattan  vs.  Metropolitan  Life  Ins.  Co.,  80  N.  Y.  281 ;  Breisennieister  vs.  Supr, 
Lodge  Knights  of  Pythias,  81  Mich.  525.  But  he  may  testify  to  having  attended  dece- 
dent or  his  family :  Breisennieister  vs.  K.  of  P.;  Xnmridi  vs.  Lodge  tfr.,  3  N.Y.  Supl.  552. 

t   JTefitorer  vs.  ^Etna  Life  Ins.  Co.,  99  N.  Y.  56. 

t  Matter  of  Coleman,  ill  N.  Y.  220 ;  Albvrti  vs.  X.  Y.  L.  E.  ^-  ir.  P.  P.  Co.,  118  N.  Y. 
77;  Amlrereno  vs.  Mutual  Feserre  <fr.  Ass'n.  34  Fed.  870. 

$  Buffalo  Loan  «fT.  Co.  vs.  Knights  Templars  <)>.  Ass'n,  126  N.Y.  450 ;  27  N.  E.  942  ;  cf. 
Dreier  vs.  Continental  Life  Ins.  Co.,  24  Fed.  670  ;  HeUriq  vs.  Mnt.  L.  Ins.Co.  132  N.Y.  331. 

II  Alberti  vs.  X  Y.  L.  E.  .f  Jr.  li.  P.  Co.,  118  N.  Y.  77. 

H  Jones  vs.  Brooklyn  B,  ^  n\  E,  P.  P,  Co,y  3  N.  Y.  Supl.  253 ;  afd.  121  N.  Y.  683. 


her  health  had  always  beeu  goofi  prior  to  the  ao 
tained  the  damages  which  she  sued  for,  this  was  b 
ax  would  [)ermit  tlie  defense  to  call  physieians  \ 
contradict  lier  testimoDj.f  So  ia  In^ana,  it  v 
teHtimony  that  a  certain  physician  had  treated 
waivf^r  i>ermitting  him  to  be  caUed.§  Id  a  con 
]>IaiiitifF,  having  testified  that  he  had  called  seve 
who  axked  him  no  questions,  ^ve  him  no  advic 
his  eye  and  told  Iiim,  on  the  third  \-isit,  '*  to  get 
it  wan  held  that  although  these  facts  constituted  i 
and  patient,  nevertheless  the  plaintiflTs  testimoi 
and  made  it  error  to  exclude  the  physician's  testi 
"  Can  it  be  that  a  patient  can  distort  the  featurei 
his  physician  so  as  to  do  the  physician  the  grea 
phyHician  be  prohibited  from  defending  hunse 
patient  may  keep  the  door  of  the  consultation-ro 
not  be  permitted  to  open  it  so  as  to  give  an  imperl 
of  what  has  taken  place  there,  and  then  close  tb 
facts  are  about  to  be  disclosed.  This  would  be 
manufocturo  evidence  for  himself  in  cases  of  thi 
vent  the  defendant  from  resorting  to  the  only  mei 
And  in  a  still  more  recent  case  in  the  New  York  ( 
plaintiff  testified  fully  as  to  her  injuries,  the  Gene 
adopting  tJtc  language  above  quoted,  held  her  te 
making  Iht  physician  a  competent  witness  against 
that  in  Ixitli  of  tliese  cases  the  physician  was  < 
the  existence  of  any  ailment  of  the  patient,  but,  < 

{mticat's  fret'dom  from  the  specific  injury  or  die 
lad  Ih'ch  suggested  previously  by  the  Court  of  A 
of  the  statute  lieing  to  prevent  the  disclosure  of  tl 
WHS  (int'stionable  wliether  testimony  that  the  pati* 
could  l>e  rcpardwi  as  prohibited, "•  In  the  former  < 
of  Marx,  it  may  be  said  that  plaintiflF  faa^-ing  test! 
of  a  physician,  it  was  competent  to  eaU  the  latte 
hn<l  oiH'niHl  the  door  for  his  entrance  into  the  cast 
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low,  even  by  most  subtle  reasoning,  the  Treanor  ease  can  be  brought 
nto  accord  with  Record  vs.  Village  of  Saratoga  Springs*  and  Hope  vs. 
'iailroadA  Marx,  by  testifjTing  that  a  physician  examined  him  thrice 
"ind  told  him  nothing,  except  to  go  to  another  physician  for  examination, 
ind  Treanor,  by  testimony  as  to  the  injury  of  her  head,  are  held  to  have 
niraived  the  privilege  so  as  to  permit  their  physicians  to  contradict  them 
Mid  show  that  they  had  little  or  nothing  the  matter.  While  Hope  and 
Record  each  testified  in  detail  as  to  their  respective  injuries,  and  each 
-called  one  of  the  attending  physicians  in  corroboration,  and  ^'ct  neither 
was  held  to  have  waived  by  this  testimony  the  privilege  as  to  other 
attending  ph^'sicians.  The  question,  although  substantially  the  same  in 
all  actions  to  recover  damages  for  negligence,  has  always  seemed  clearer 
"when  the  action  grows  out  of  alleged  medical  malpractice ;  for  here  the 
nature  of  disease  or  injury'  and  all  circumstances  necessary  to  judge  of 
the  skill  and  wisdom  of  defendant's  treatment  are  the  main  issues,  and 
the  plaintiff  waives  the  privilege  both  as  to  the  attending  physician  and 
his  consultant^-! 

But  when  it  is  the  question  whether  if  a  partv  to  an  action  offers 
upon  one  trial  medical  testimony  as  to  his  physical  condition  this  is 
such  a  waiver  of  privilege  as  wiVL  permit  the  other  party  on  a  new 
trial  to  offer  the  same  testimony,  we  again  find  doubt  and  conflicting 
decisions.  The  New  York  Court  of  Appeals  have  decided  this  point 
upon  reasoning  that,  at  least,  as  the  phrase  is,  "  squints  both  ways."  In 
Orattan's  case,§  upon  a  second  trial  the  defense  called  a  physician  who 
attended  the  insured  in  his  last  illness.  The  witness  had  testified  on  the 
former  trial,  but  it  did  not  appear  by  whom  he  was  then  called.  He  was 
asked  if  he  had  not  then  testified  in  reply  to  plaintiff's  counsel  that  the 
insured  died  of  consumption.  This  was  held  to  be  improper :  first,  be- 
cause what  he  testified  at  the  former  trial  was  admissible  only  to  refresh 
his  memory  or  discredit  him,  and  the  occasion  for  doing  either  did  not 
exist ;  second,  because  the  court  did  not  agree  that  the  plaintiff's  inquiry 
on  the  former  trial  precluded  his  objection  on  the  latter  one.  "  It  was 
an  incident  in  the  mode  of  trial.  It  waived  for  that  occasion  and  under 
then  existing  circumstance^  an  objection  which  might  have  been  relied 
on.  It  was  in  no  sense  an  admission  of  the  party,  y)ut  proof  by  a  wit- 
ness. The  party  was  not  even  then  bound  by  the  fact,  but  might  dis- 
prove it."  If  this  language  could  be  understood  as  a  rule  that  a  waiver 
on  one  trial  is  not  a  waiver  for  all  time — and  the  Michigan  Supreme 
Court  has  so  understood  it|| — then  the  case  is  distinctly  overruled  by 
that  of  McKinney,fl  where  it  is  argued  that  after  the  patient  had  once 
admitted  his  confidence  to  be  published,  the  purpose  of  the  statute,  viz., 

•  46  Hun,  448 ;  afd.  120  N.  Y.  646 ;  cf.  McConnell  vs.  City  of  Osage,  80  Iowa,  293. 

t  40  Hun,  438 ;  cf.  with  this  and  the  Treanor  case,  tlie  opinion  in  Jones  vs.  Brooklyn 
B.  <f  W.  E.  R.  R.  Co.,  3  N.  Y.  Supl.  253;  afd.  121  N.  Y.  683. 

t  Lane  vs.  Boicourlj  27  N.  E.  1111  Ind. 

^  Grattan  vs.  Metropolitan  Life  Ins.  Co.,  92  N.  Y.  275. 

II  Breisemncister  vs.  Knights  of  Pythias,  81  Mich.  525. 

IT  McKinney  vs.  Grand  St.  «fc.  Ry.  Co.,  104  N.  Y.  352.  The  reasoning  of  this  case 
has  been  cited  lately  in  a  Nevada  case.  State  vs.  Depoister,  25  Pac.  1000,  where  an 
objection  by  defendant,  charged  with  rape  on  a  child  of  seven  years,  to  admitting 
testimony  of  the  infantas  physician,  was  held  to  be  untenable  on  the  ground  that  the 
child's  parents,  by  testifying  as  to  the  facts,  had  both  impliedly  waived  the  privilege 
and,  by  giving  publicity  to  the  matter,  removed  the  ground  of  the  privilege. 


wtrnt  tiiey  assume  to  w  tiie  ruie  lu  iirattnu  s  cas 
liciwever,  (his  vital  i)oiiit  in  Grattan's  case  clearlv 
Mo  Kinney's,  uaniely,  that  in  the  former  tlie  privil 
sured ;  aud  he  being  dead,  no  one  under  the  i 
{supra)  eould  waive  it." 

It  is  unneoessarj'  further  to  discuss  the  cai^es 
nmii  law  rule  was  ahii»g«ted  by  atfttutes,  two 
have  lieen  at  work  in  eonstniing  the  l&vr :  the  o 
to  tlio  narrowest  limits  within  which  its  ae^ui 
effectnated,  as  thou(tIi  tlie  statute  were  iu  der 
right  :t  the  other  to  eonstnie  tlie  law  Ulwrally  aoc 
guage  as  a  remedial  statute,  leaving  it  for  the  It 
teniis  if  neeessnrj'.J  And  wliothcr  or  not  invar 
latter  prineiple  would  have  worked  g^i-eater  injnst 
it  woidd  have  efEect*'d  prolmbly  greater  cci-taint 
no  small  htmn.  The  statute  is  plain  iu  its  terms, 
in  tfstamentan-,  insurauee,  negligence,  or  criniine 
with  the  legislature,  and  not  witli  tlie  eourts."5 
already  l)eeu  essayed  in  New  York,  where  tlie  p: 
has  been  most  stoutly  fought  o\'er.  (See  note  at 
It  is  to  be  remarked  also  that  in  general  the  »tatv 
lege  only  provide  that  the  physician  "  slinll  not  1 
this  pri\-ileged  information.  Bnt  under  the  dec 
this  proliihition  is  in  many  instaneem  mere  bmtnui 
fury,  signifying  nothing."  \Vlio  is  it  tliat  is  not  to  t 
of  faith  ?  Apparently  not  the  court ;  for  it  is  said 
go  "furtlier  than  to  stamp  such  communications 
protect  them  fiinn  disclosure,  irltfn  objrcferj  to;  m 
been  c^)mpeteutly  waived.  Tlie  rule  does  not  pni 
of  such  classes  of  witness;  but  it  prohibits  the  e\-i< 
described  fi-om  being  given  in  the  faef  of  an  objectU 
jeetion"  being  injected  into  the  statute,  it  wouki 
standing  the  so-called  privilege  of  tlie  dead,  still  i 
tion  a  greedy  crowd  on  both  sides  ai-e  scrainblin 
all  willing  to  beniire  his  name  for  gain,  and  none 
T)rotcct  his  memon',  the  conrt  is  to  sit  ciuietlv  in 
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secrets  of  his  patient,  he  would,  so  far  as  we  know,  \dolate  no  statute, 

however  reprehensible  his  conduct  would  be,^*  and  therefore  such  reve- 

'  lations,  though  incompetent  as  original  e\adence  if  objected  tOy  may  be  re- 

eeived  indirectly,  if  repeated  by  a  party  as  his  admissions  if  adverse  to 

■  his  interest.  And  thus  it  happens  that  the  mantle  which  the  law  in- 
tended to  throw  over  the  confidences  of  physician  and  patient  is  constantly 

-  torn  away  by  the  hand  of  vulgar  greed,  because  instead  of  absolutely 
prohibiting  the  disclosure  or  its  repetition,  some  unspecified  power, 
ostensibly  the  court,  but,  as  it  would  seem,  the  court  only  as  the  medium 
of  an  objector,  is  commanded  not  to  allow  it.t  But  in  this  maze  of 
argument  there  is  nothing  to  puzzle  the  physician  or  siu'geon.     As  to 

.  him,  the  rule  is  clear  and  his  duty  plain.  He  is  to  regard  all  knowledge 
concerning  his  patients'  affairs  as  sacred,  and  to  refuse  to  testify  con- 
cerning it  except  at  the  request  of  the  patient  or  under  the  direct  order 

.  of  the  court ;  and  even  when  commanded  to  testify  from  the  bench,  he 
should  feel  his  way  cautiously  and  not  meet  the  examiner  with  indecent 
haste.  For  the  guidance  of  the  lawyer  the  rule  seems  to  be  that  all  in- 
formation acquired  by  a  physician  through  any  of  his  senses  in  his  pro- 
fessional relation  with  a  patient,  or  one  having  valid  reason  to  believe 
himself  a  patient,  is  privileged  if  it  in  any  way  conduces  or  was  intended 

;  to  conduce  to  his  knowledge,  or  aid  his  treatment  of  the  case ;  whether 

•  Buffalo  Loan  4-  T.  Co.  vs.  Knights  T.  tfc.  Ass'n,  126  N.  Y.  at  p.  455 ;  cf.  SulUnys  V8. 

Shakespciirey  46  Mich.  408;  41  Am.  R.  166.  Such  a  breach  of  confidence,  however, 
'   is  clearly  a  wrong,  and  is  analogous  to  the  betrayal  of  confidence  by  a  physician  who 

takes  a  layman  unnecessarily  to  a  case  of  labor,  for  which  wrong  substantial  damages 
.  have  been  recovered.  (See  end  of  this  title.)  Nor  is  judicial  authority  lacking  to 
,.  maintain   that   a  judge,  or   even  a  commissioner,  who  is  but  a  machine  to  take 

depositions,  should  exclude  such  testimony.      Thus  in  Storrs  vs.  Scougalcy  48  Mich. 

387t  a  physician  having  testified  before  a  c6ramissioner  that  his  patient  had  an  oflPen- 

:  «ive  disease,  Mr.  Justice  Cooley  said :  "  This  evidence  ought  not  to  be  passed  over 

.   without  remark.  .  .  .  The  physician  had  no  business  to  give  it.  ...  If  a  physician  is 

found  disposed  to  violate  both  the  law  of  the  laud  and  the  precepts  of  professional 

ethics  by  making  such  a  disclosure,  and  if  counsel  invite  him  to  do  so  by  their  ques- 

^   tions,  the  commissioner,  in  the  case  of  so  plain  a  disregjird  of  the  law  to  the  prejudice 

.  of  a  third  party,  may  well  decline  to  be  an  instrument  of  the  wrong;  at  least  until  he 

.  can  take  the  opinion  of  the  circuit  judge  on  the  subject.  ...  It  is  to  be  regretted  that 

the  circuit  judge  did  not  have  his  attention  directed  to  this  evidence,  for  he  would 

grobably  have  ordered  it  stricken  out  at  the  cost  of  the  party  taking  it.      He  would 
ave    needed  to  wait    for  no  motion   for  that  order. ^'     In  matter  of  Hannah,  11 
.    N,  F.  St.  R.  807,  the  court  said  the  physician's  testimony  should  never  have  been 
received,  and  the  privilege  should  have  been  asserted.     Cf .  Linz  vs.  Mass,  Mut,  his, 
Co,,  8  Mo.  Ap.  363. 

t  Since  the  decisions  were  rendered  in  these  cases  of  noijt  vs.  Hoyt  and  Trust  Co. 
vs.  Knights  Templars,  the  New  York  Code  has  been  amended  in  1877,  1891,  1892,  and 
1893,  so  that  as  this  book  goes  to  press  the  sections  relating  to  this  privilege  read  as 
follows: 

"  ^  834.     A  person  duly  authorized  to  practice  physic  or  surgery  shall  not  be  al- 
^  lowed  to  disclose  any  information  which  he  acquired  in  attending  a  patient  in  a  pro- 
.^  fessional  capacity,  and  which  was  necessary  to  enable  him  to  act  in  that  capacity. 
*'         "  $  836.     The  last  three  sections  apply  to  any  examination  of  a  person  as  a  witness 
unless  the  provisions  thereof  are  expressly  w-aived  upon  the  trial  or  examination  by 
the  person  confessing,  the  patient  or  the  client.     But  a  physician  or  surgeon  may 
upon  a  trial  or  examination  disclose  any  information  as  to  the  mental  or  physical  con- 
dition of  a  patient  who  is  diseased,  which  he  acquired  in  attending  such  patients 
,  professionally,  except  confidential  communications  and  such  facts  as  would  tend  to 
'•'  disgrace  the  memory  of  the  patient,  when  the  pro\isions  of  ^  834  have  been  expressly 
"Waived  on  such  trial  or  examination  by  the  personal  representatives  of  the  deceased 

■  patient,  or  if  the  validity  of  the  last  will  and  testament  of  such  deceased  patient  is  in 


;  [^  ■!  to  be  the  i^ear  duty  of  the  court,  (.'ertainly  in  all 

calls  for  the  disclosure  of  a  privileged  couiiuunica 

;  '  party  to  the  litigation,  to  effect  the  purpose  of  tl 

^ ! '  [  those  who  are  dead,  or  for  any  reasou  not  present 

( '.',  themselveH  or  their  inemory  from  reproach, 

I;;  Sanctity  of  the  Person. — Analogous  to  the 

!  .^|j  fessioual  confidences  is  that  of  protecting  the  s 

pei-son.     A  patient  cannot  be  made  a  subject  of 

■■':_'  tineut  curiosity  against  his  will.     And   the  pudii 

;  > ',  tieularly  to  be  regarded.     A  country  physician  t 

> ;  man  to  carrj-  his  lantern  and  umbrella  to  a  eoi 

l','  was  but  one  room  in  the  woman's  house,  and  the 

'  |ll  friend.     There  being  no  real  need  of  the  laymar 

;-]'  the  case,  this  action  was  considered  to  be  in  the  i 

.-.,  ■■  dering  both  the  physician  and  his  friend  liable  in 

■  [  the  woman  and  her  husband  for  this  wanton  inv 

,  1 1  Although  it  is  said  that  there  is  no  property  ii 

a  man  cannot  dispose  of  his  remains  by  wxll,§  or 

]  '  the  sale  of  a  corpse,]]  or  replevin  his  amputated  le 

.  i  I  off  with  it,  nevertheless  the  desecration  of  the  gri 

'  i  dead  is  an  offense  to  pubUc  decency,  punishable 


question,  by  tlie  executor  or  exeirutorB  named  in  said  will, 
widow,  or  any  heir-at-law,  or  any  of  the  n«xt  ot  kin  of  au 
party  in  interest.  But  nntbiuK  herein  cont«med  slial]  be 
attorney  in  the  probate  of  a  will  lieretofore  executed  or  ofF 
after  to  bo  executed  o;  oSereil  for  probata,  from  becominf;  i 
tion  and  execution  in  ease  Ruch  sttomey  is  one  of  th«>  aubs 
In  Hn  action  for  the  recovery  of  ilamagea  for  &  peraon&l 
physician  or  surf^on  attached  lo  any  hospital,  dispensary,  c 
tion  a»  to  information  whivb  he  auquirt^  in  att«ndiii^  a 
capacity,  at  Huch  honpital.  dispensary,  or  other  chnritatilf  i 
before  r  referee  appointed  by  a  jurtRe  of  the  court  in  whiol 
provided,  however,  that  any  judge  at  such  court  at  any  tin 
notwithstanding  such  deposition,  order  that  a  siibpcenn  iasi 
examination  of  aiicli  physician  or  siirt^on,  upon  the  trial  i 
cane  a  copy  of  the  onler  Bhall  be  served,  tocether  with  thi*  b 
"Sections  872,  H7;i,  874,  875,  876.  879.  880,  884,  and  886 
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isdemeauor  ;*  a  ehil  actiou  will  also  lie  for  the  trespass  on  the  soil,  and 
le  ciriMimstanees  of  the  act  may  be  shown  to  enhance  damages.t  When 
le  body  is  once  buried,  it  cannot  be  i*emoved  without  the  consent  of  the 
^mer  of  the  grave,  or  |>ermission  of  the  proper  ecclesiastical,  municipal, 
•  judicial  authority.}  This  topic,  which  is  more  curious  than  practical;, 
more  fully  discussed  in  Wilcock's  Medical  Profession,^  and  the  treatise 
\  Mr.  Rogers.||  Its  practical  bearing  is  upon  the  method  of  procuring 
Aterial  for  the  dissecting-room.  By  an  early  statute  "  to  prevent  the 
lious  praiitice  of  digging  up  and  removing,  for  the  purpose  of  dissec- 
on,  dead  bodies  interred  in  cemeteries  or  burial  places,"  fl  the  New  York 
gislature  provided  that  in  the  exercise  of  their  discretion  the  judges  of 
le  Supreme  Court,  oyer  and  terminer  or  goal  delivery,  might  make  it 
irt  of  the  sentence  of  one  convicted  of  murder,  arson,  burglar}',  or  any 
kpital  crime,  that  his  body  should  be  delivered  to  a  surgeon  for  dissec- 
311 ;  and  since  this  act  was  passed  provision  has  been  made  by  law,  in 
BW  York  and  elsewhere,  both  to  furnish  to  the  hospitals  and  schools 
e  bodies  of  convicts  and  other  unclaimed  dead  for  (Ussecting-material, 
id  also  to  punish  body-stealing,  grave-desecration,  and  unlawful  dissec- 
>n.**  In  a  very  extraordinaiy  case  of  late  years,  a  woman,  at  whose 
q[uest  a  coroner  had  exhumed  the  remains  of  one  deceased,  was  con- 
Bted  of  body-stealing,  but  the  judgment  was  reversed  on  appeal.tt  And 
Father  who  exhumed  his  child's  body  to  get  its  thigh-bone  as  an  exhibit 
an  action  for  malpractice  was  held  not  to  have  violated  the  statute.^ 

Duty  as  to  Contasious  Diseases. — ^A  duty  is  devolved  upon  practic- 
^  physicians  in  most  jurisdictions  of  reporting  to  the  municipal  author- 
es  the  existence  of  diseases  classified  as  contagious,  an  omission  to 
rform  which  subjects  the  delinquent  to  a  penalty.  Such  sanitary  regu- 
:;ions  are  different  in  different  States,  are  subject  to  constant  change 
'  amendment,  and  must  be  sought  not  only  in  the  statute  books  but 
the  sanitary  codes  issued  by  Boards  of  Health.  The  duty  to  report  a 
86  of  contagious  disease  is  of  course  directly  in  conflict  with  the  phy- 
sian's  duty  to  guard  the  secrets  of  the  sick-room ;  but  it  grows  out  of 
e  fundamental  principle,  8alus  popuU  suprenm  lex.  At  the  same  time 
may  well  be  questioned  how  far  a  statute  imposing  this  duty  could  be 
Fectually  enforced,  if,  with  a  view  to  quarantining  them,  the  classifica- 
on  of  contagious  diseases  should  be  enlarged  to  include,  as  is  now  sug- 
isted,  consumption  and  tuberculous  maladies. 

It  is,  of  course,  the  physician's  duty  to  use  every  precaution  when 
tending  a  contagious  disease  to  avoid  becoming  himself  a  medium  of 

•  R.  vs.  Lynn,  2  T.  R.  733. 

t  Meagher  vs.  Driscoll,  99  Mass.  281.  • 

X  Weill  vs.  Walker,  130  Mass.  422 ;  cf .  R,  vs.  sif&f^h,  7  Cox  C.  C,  where  defendant  was 
evicted  of  misdemeanor  in  removing  his  mother's  body  to  bury  it  by  his  father's ; 
^nkooj)  vs.  Wynkoop,  42  Penn.  St.  293 ;  Guthrie  vs.  WcaveVf  1  Mo.  Ap.  136 ;  contra, 
%ltrt  vs.  ImlianapolMj  13  Ind.  134. 

i  London,  1830. 

I   The  Law  and  Medical  Men,  by  R.  Vashon  Rogers,  Jr.,  Toronto,  1884. 

5[  Laws  of  1789,  c.  3. 

••  Penal  Code  of  New  York,  ^  305  to  314  inclusive;  ch.  123,  Laws  of  1854  as 
ended  by  Laws  of  1887;  Rev.  Statutes,  8th  ed.,  vol.  ii,  p.  1219  &  Part  IV.  ch.  3; 
t;  IV.,  $$^132.  133,  vol.  iv.,  p.  2821.     (See  the  statute  books  of  other  States.) 

ft  People  vs.  Fitzgerald,  105  N.  Y.  146.  In  New  York  the  district  attorney  may 
lume  a  body  for  examination :  Penal  Code,  ^  308. 

XX  Rhodes  vs.  Brandt,  21  Hun,  1. 


wafi  held  to  be  an  indictable  offense  unlawful 
with  smallpox^  or  while  tliey  were  sick  expose 
way.§  Under  a  Michigan  statute  requiring  phy; 
at«ly  contagious  diseases,  it  was  held  a  questioi 
physician,  who  had  reported  cases  of  diphthei 
ten  days  after  his  diagnosis,  bad  a«ted  ^thin  a 
was  decided  that  diphtheria,  being  a  virulent 
days  was  not  a  reasonable  time,  and  also  thai 
health  officer  of  the  existence  of  the  cases  was 
statute  required.||  The  question  of  the  liabil 
patient  for  reporting  him  aa  sick  of  a  contagion 
a  few  years  ago  in  a  New  York  case  that  aroui 
time.  Dr.  Purdy,  a  physician  of  excellent  prt 
had  been  elected  president  of  the  medical  soci 
called  in  by  a  Miss  Brown,  a  florist-,  to  attend  } 
conflicting.  The  patient  at  the  time  of  her  iUn< 
cutaneous  affection,  and  expert  testijnony  diffei 
a  light  attack  of  smallpox  or  only  an  eczema.  ] 
the  physician  considered  the  ease  one  of  smallpo 
inspector,  who  agreed  with  that  dia^osis  and 
the  patient  to  the  smallpox  hospital,  whence  she  w 
In  an  action  against  Dr.  Purdy,  Miss  Brown  rec' 
thousand  dollars;  but  upon  appeal  this  judgmen 
ground  that  her  removal  was  an  independent  a< 
his  own  diagnosis ;  that  Dr.  Purdy  was  only  perfc 
ing  his  report,  whether  he  was  mistaken  or  not, 
should  have  been  dismissed.!!  The  principle  of  tl 
applicable  in  cases  of  "  Commitment  of  the  Inst 
of  reporting  the  condition  of  an  insane  patient  t 
is  prescribed,  as  in  the  case  of  contagious  dise. 
report  should  not  be  required  in  all  cases  where 
of  homicidal  tendency  is  worth  serious  consider: 
physicians  upon  whose  reports  persons  are  commi 
carefully  considered."  And  it  has  lieen  held  th 
signs  the  report  possesse.-.  judicial  immunity,  thi 
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t  act  as  •medical  experts,  not  as  judicial  officers,  and  are  liable,  as  in 

)tlier  cases  of  malpractice,  for  their  failure  to  have  and  exercise  due 

-  jare,  skill,  and  knowledge.     They  must  make  careful  examination  of  the 

■acts  in  the  case.     There  are  few  graver  wrongs  than  the  careless  com- 

nitment  of  a  siine  pei*son  to  a  lunatic  asylum.    And  where  an  eminent 

ilienist  directed  a  commitment  upon  hearsay  alone  this  was  admitted 

.)y  counsel  of  both  i)arties  to  be  assault,  and  a  verdict  of  five  hundred 

K)unds  was  rendenid  against  the  physician .♦   A  somewhat  analogous  case 

)f  wrong-doing  l)y  the  erroneous  report  of  a  physician  occmred  in  New 

•  fork,  where  a  verdict  for  plaintiff  was  sustained  in  an  action  for  deceit 

jrowingout  of  the  fatft  that  defendant,  the  surgeon  of  the  Seventh  Regiment 

)f  New  York,  had  made  a  maliciously  false  report  of  plaintiff's  physical 

condition,  thereby  causing  the  latter  to  be  discharged  from  the  regiment.t 

Partnership. — The  ordinary  mercantile  partnership  is  an  association 

>f  two  or  more  persons  to  cany  on  a  particular  business  and  share  its 

>rofits  and  losses.     And  within  the  scope  of  this  business  they  are  liable 

>ne  for  the  act  of  the  other.     In  an  eai'ly  New  York  case  partners  in  the 

practice  of  physic  were  said  to  be,  within  the  law  merchant.}    And  in 

Tennessee  the  note  of  one  of  two  physicians  in  partnership  was  said  to 

)e  binding  on  both  if  "executed  for  anything  for  which  a  firm  of  phy- 

dcians  had  use  ^ ;  e.g.,  drugs  or  instruments,  even  though  the  proceeds 

vere  appropriated  to  his  own  use  by  the  drawer.     "  But,"  continued  the 

50urt,  **  money  is  not  an  article  for  which  such  a  firm  has  use  directly, 

.hough  it  may  indirectly."    And  therefore,  the  di*awing  of  notes  not 

>eing  within  the  scope  of  the  partnership,  the  firm  is  not  bound.§     The 

/  good- will"  of  a  medical  practice  may  be  sold,  and  it  is  a  valid  agree- 

nent  if  the  seller  contract  not  to  practice  in  a  certain  locality.||     Mr. 

jl-lonn  says  that  a  medical  man  is  liable  for  wrongful  acts  of  his  partner 

n  practice,!!  and  there  are  two  American  cases  that  so  hold.**   In  Hynw 

rB,  Ericin  it  appeared  that  a  father  and  son  practiced  medicine  as  part- 

lers,  and  both  were  charged  with  negligence  in  practice.     Plaintiff 

-•ecovered  a  verdict.     The  court  said  that  in  such  an  association  each 

)artner  "guarantees  that  within  the  scope  of  the  common  business  rea- 

u>nable  care,  diligence,  and  skill  shall  be  displayed  by  the  one  in  charge," 

)r  at  least  the  failure  of  one  to  exercise  such  skill  and  care  is  the  failure 

'  )f  all.    In  Whittak^r  vs.  Collins  it  appeared  that  plaintiff  had  employed 

.he  firm  of  Graff  &  Collins  to  set  his  leg,  which  was  broken.     Graff 

itteuded  him  part  of  the  time  skillfully,  so  plaintiff  considered,  but 

!]follins  attended  him  the  rest  of  the  time,  and  made  a  mess  of  it.     So 

\  iVhittaker,  holding  Graff  blameless,  considerately  sued  Collins,  alone ; 

>ut  the  defendant  ungraciously  demurred  to  the  complaint  on  the  ground 

>f  defect  of  pailies ;  and  the  court  considering  the  action  to  be  in  contract, 

*ustained  the  demurrer  because  the  innocent  Graff  was  not  sued.    This 

•  Anderson  vs.  Burrows^  4  C.  &  P.  210. 

f  Dederick  vs.  Morris,  14  Week.  Dig.  232. 

X  Allen  vs.  Blanchard,  9  Cow.  631. 

^  Crosthtcaite  vs.  Ross,  1  Humph.  23 ;  cf.  Thompson  vs.  Howard^  2  Ind.  245. 

n  Hoyt  vs.  HoUyy  39  Conn.  326;  Dtcight  vs.  Hamilton,  113  Mass.  175;  Uarfield  vs. 
3ootl^^  33  Md.  63 ;  and  see  May  vs.  Tlkompson,  L.  R.  20  Ch.  D.  705 ;  Christie  AdministrO" 
rix  vs.  Clark;  16  Upper  Canada  C.  P.  544. 

if  Manual  of  the  Lairs  Affecting  Medical  Men  (London,  1871),  at  p.  340. 

*•  Hyrnfi  vs.  Ericin,  23  S.  C.  226 ;  55  Am.  R.  15 ;  Whitiaker  vs.  CoUins,  34  Minn.  299 ; 
!5  N.  W.  632. 


iippiication  lo  It  oi  tne  general  pnucipies  oi  panueno. 

Grateful  Patients,  as  is  well  known,  often  send  tpl 
Sometimes  the  gift  is  in  lieu  of  payment  of  the  bill,  b 
by  way  of  bequest,  and  is  of  considerable  value.  It  it 
decedent's  estate,  the  question  of  undue  influenee  mi 
is  enough  to  say  on  this  point  that  while  a  medieal 
contract  with  or  be  the  legatee  of  his  patient,  still  i 
tator  be  a  person  of  weak  inind  the  relation  is  sueh  as 
view  the  transaction  with  suspicion.  Nor  should  a  ] 
reason  to  believe  that  he  may  be  a  legatee  sign  a  w 
being  called  on  to  prove  the  document  he  lose  his  legi 
undue  influence  are,  as  Mr.  Redfteld  says,  "  almost  i 
and  variety,"  and  it  is  impossible  in  a  limited  space  to  < 
to  a  few  in  which  the  relation  of  physician  and  patien 

Who  Owns  the  Prescription  ?  is  a  question  fretjoe 
siciftns,  but  not  as  yet  answered  hy  the  com^.  In  hii 
oal  jurisprudence  Ordronanx  has  devoted  some  }>ages 
but  the  matter  is  one  of  academic  rather  than  of  pract 
patient  pays  for  ad\'ice.  He  receives  a  prescription  oi 
It  is  his.  He  can  take  it  as  ofteu  as  he  wishes  at  his 
it  to  his  friends.  No  one  has  ever  pretended  tliat  a  la 
client  repeating  the  legal  advice  given  to  him,  Perhapi 
be  made  with  the  patient  not  to  "repeat  the  preserip 
he  break  the  agreement,  what  is  the  physician's  mea: 
If  indeed  the  patient  put  up  the  prescription  as  a  pat 
advertise  it  under  the  physician's  name,  this  might  he 
gist  of  that  offeuse  would  be  not  selling  the  preseripti 
unprofessional  conduct.  There  is  no  practical  methoi 
patient  from  i-epcatedly  swallowing  a  prescription  int< 
occasion,  except  to  give  him  the  actual  remedy,  i^tei 
now  again  coming  into  vogue,  or  else  to  make  the  doe 
that  to  take  it  will  be  a  pain  rather  than  a  pleasure. 

Criminal  Offenses — It  has  been  seen  that  the  pn 
in  some  jurisdictions  is  entirely  free ;  in  others  it  is 
nnlicensed  under  penalties  collectable  in  civil  snits ;  in 
ful  nractiee  is  declared  to  be  a  misdemeanor.     Tn  an-c 
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:  prima  facie  case  is  mode  out  as  soon  as  defendant's  practice  is  shown .• 
The  burden  of  proving  authority  then  shifts  to  defendants  Nor  is  this 
r:  making  the  accused  prove  his  innocence,  as  some  have  fancied.  The 
1  forbidden  act  is  the  practice,  and  the  defense  is  a  license,  which  must 
c-  be  established  affirmatively  like  the  defenses  of  autrefois  acquit  and 
A  former  jeopardy.  Were  this  not  the  inile,  it  would  be  obviously  impos- 
. .'  sible  to  convict  unlicensed  practitioners  in  jurisdictions  where  any  med- 
. .  ical  diploma  is  a  license ;  for  the  prosecution  would  have  to  prove  a 
y.   negative  as  wide  as  the  world. 

Proof  of  Diploma. — In  order  to  establish  his  defense,  the  defendant 
I.  must  show  the  qualifications  required  by  the  statute ;  and  if  one  of  them 
;,  be  the  possession  of  a  diploma  conferred  by  a  foreign  corporation,  it  is 
ju^  not  enough  to  produce  the  parchment,  but  under  the  strict  rule  he  should 
";;^  prove  also  the  charter  of  the  college,  its  existence  at  the  date  of  the  di- 
'';  ploma,  the  genuineness  of  the  seal,  and  that  it  was  af^ed  by  the  proper 
'/''  officer;}  but  in  practice  the  rigor  of  the  rule  is  relaxed.  It  would  seem, 
''*"  too,  that  compliance  with  the  requirements  preliminary  to  conferring  the 
"^^^  degree  should  also  be  shown.§ 

''^  It  scarcely  needs  a  statute  to  emphasize  the  inadvisability  of  under- 
""  taking  any  duty  with  "  a  drappie  in  our  ee  "  j  but  it  has  seemed  good  to 
^'  legislative  wisdom  in  several  States  ||  to  declare  the  performance  by  an 
*^*  intoxicated  physician  or  surgeon  of  any  act  endangering  the  patient's 
^  •  life,  or  seriously  affecting  his  health,  a  misdemeanor,  or  if  death  result, 
manslaughter.tl  And  under  the  common  law  Baron  Garrow,  in  Long's 
case,**  said :  "  Suppose  the  person  comes  drunk,  and  gives  me  a  tum- 

-  blerful  of  laudanum,  and  sends  me  into  the  other  world,  is  it  not  man- 
<  "^  slaughter?"  Bayley  considered,  however,  that  so  rash  an  act  would 
riv  be  homicide,  whether  the  prescriber  were  tipsy  or  sober  ;tt  but  in  the 
'  i  Georgia  case  referred  to  (supra)  it  was  held  no  good  plea  in  defense 
:^'  to  Dr.  Seweirs  suit  against  Mr.  McKleroy  for  fees,  that  plaintiff  went  to 
?  5  defendant's  house  in  a  state  of  intoxication,  and  administered  four  cups 
-«-'  of  ipecac  at  a  dose,  which  caused  him  to  vomit  so  violently  that  he  was 

•  As  to  what  constitutes  practice,  see  ante. 
'^  '        ♦  Apothecaries  Co.  vs.  Bentley,  1  C.  &  P.  538 ;  People  vs.  Nyce,  34  Hun,  298 ;  People  vs. 
lie  JPWdo,  52  Hun,  65 ;  People  vs.  Rontey,  4  N. Y.  Supl.  235 ;  117  Im.Y.  624 ;  Raynor  vs.  State, 
62  Wis.  289 ;  22  N.  W.  430 ;  Wharton  on  Criminal  Evidence,  ^  333-341 ;  Lawson^s  Pre- 
^sumption  of  Evidence,  p.  20. 

^^       X  HUl  vs.  Boddie,  2  Stew.  &  Porter  (Ala.),  56 ;  Hunter  vs.  Blount,  27  Ga.  76 ;  Moisea 
••▼■.  Thornton,  8  T.  R.  303 ;  but  see  IXnch  vs.Gridley's  Excrs.,  25  Wend.  469 ;  and  WalmiS' 

-  f  J^  VB.  Abbott,  1  C.  &  P.  309. 

^j       i  Andretrs  vs.  Styrap,  26  L.  T.  R.  704;    Chadwick  vs.  Running,  2  C.  &  P.  106; 
''  and  Collins  vs.  Carnegie,  1  A.  &  E.  695. 

I  N.  Y.  Penal  Code,  ^  357 ;  Rev.  Stat.  Ohio,  $  6813 ;  Gen.  Stat«.  Mich.,  $  9319 ;  and 
:   Of^see  statnte  books  of  other  States.     There  seems  to  be  no  need  for  such  a  statutory 
p^j^regalfttion  of  the  drinking  habits  of  lawyers ;  whether  on  account  of  their  capacity  or 
"  '^  {their  good  habits  may  be  surmised. 
^        f  Penal  Code,  $  200. 

k*       ♦•  Rex  vs.  St,  John  Long,  4  C.  &  P.  378. 

^^      ft  Rex  vs.  St.  John  Long,  4  C.  &  P.  423.   Whether  causing  the  death  of  a  patient  by 

^      enoneous  medical  treatment  would  be  manslaughter  on  me  part  of  the  unlicensed 

plmieian,  although  only  actionable  malpractice  on  the  part  of  a  legaUy  qualified  prac- 

^tioner,  is  more  appropriately  discussed  under  Malpractice.     It  is  sufficient  here  to 

fc  I^Hm^T  that  whether  a  practitioner  be  licensed  or  not,  if  by  his  gross  ignorance  or  neg- 

^.^4^JMi6e  he  causes  the  patient's  death,  he  may  be  guilty  of  manslaughter.     (See  the 

^fibpixiion  of  Judge  Oliver  Wendell  Holmes,  Jr.,  in  the  recent  case  (1^4)  of  Pierce  vs. 

1^  ^^Oornnumwealthf  138  Mass.  165,  52  Am.  R.  264.)    It  is  a  principle  of  common  law,  how- 
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of  ail  uiiljoni  ehild,  or  of  th«  nu>th«?r,  result  f; 
rendtT  tlie  defpiuluut  giiilty  <if  Iiuiuicide.  T] 
HOW  established  l>y  statute  in  neai-ly  every  civi 
foiuided  distinction  between  tbe  oouditiou  of 
quickening  being  generally  maintained.  Of  or 
life  procui-ing  an  abortion  is  la«-ful.  but  thi 
neecBsity  of  the  operation  is  upon  the  dcfendi: 
of  this  topic  also  is  referable  to  the  article  ou  ? 

To  have  eamal  knowledge  of  a  patient  u 
treatineut,}  or  to  nnnecessarily  make  Iier  disn 
aininatioii,^  have  been  held  to  be  assaidts. 
appeared  that  defendaut,  a  sui^eon,  under  pi 
fourteen  yeai«  old  for  suppressed  menstruati* 
course  with  her,  slie  consenting  in  the  belief  thi 
And  Wilde,  C.-J.,  discussing  the  evidence  in  the 
ant,  for  aught  that  appears  to  the  coiitrarj-, 
course  he  took  bonajide  with  a  \'iew  to  her  cure 
that  it  might  not  have  beeu  beneficial  in  a  med 
in  the  end  the  entire  court  agreed  that  such  a  s 
be  discouraged,  and  affirmed  the  conviction. 

Excise  Laws  are  not  to  be  disregarded  by 
who  must  be  warj'  in  prescribing  spiritus  fr\ 
patient  is  a  chronic  sufferer  and  given  to  repeat! 
Alabama,  where  a  physician  may  lawfully  nd 
liquor  in  cases  of  necessity,  he  cannot  prescribe 
give  the  patient  an  order  for  it  upon  a  dnip  si 
estedll  And  if  a  countir  doctor  prescribe  and 
usual  price  he  is  a  retailer,  and  violates  Sectic 
Statutes  of  the  United  States,  unless  he  pay  the 
doctor  cannot  without  a  permit  put  up  prescrip 

ever,  that  if  one,  while  comniittiiiR  &  miBdemetuior,  cauw 
Hlau^bter:  and,  aawe  have  pointtMl  out,  illegal  practice  o 
prohibited  offpnBe  punishable  only  by  a  civil  penalty, 
demeanor.  This  was  true  in  the  time  of  Hale,  whone  o] 
429)  the  American  casee  have  followed.      And  it  is  to  be 
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should  advertise  after  becoiiiiug  ii  nieuibei",  he  w 
pulsion;  the  point  Iwing  that  advertising  is  n 
and  that  the  obligation  of  the  code  and  by-laws 
they  are  subseribt'd  to;t  but  tlie  same  society  i 
expel  a  member  who  attended  the  county  poor 
establishing  a  tariff  of  charges,  foi-  the  nile  it«el: 
trary  to  pubhc  poliey.}  Dr.  Faweett  was  eleel 
County  Medical  Society  in  1831,  as  a  phjisieiau  au' 
ing  his  diploma  from  the  Royal  College  of  Sur 
"This  dooumeut,"  savs  the  report,  "was  in  Latiii 
although  the  (*re<lential  was  handed  about  and  insp 
of  the  sociiety,  the  greater  part  of  them  eould  nol 
however,  translat^'d  on  the  trial,  and  fimnd  to  be  o 
izing  the  pi-actiee  of  surgery."'  Dr.  Charles,  gettiu 
deireption,  offered  the  following  ressolution :  "  Wht 
by  false  pretensions,  beeanie  a  ineiiil>er  of  the  All 
eai  Soeietv:  therefore  resolved,  that  wo  i-eeoiisider 
la^t  meeting  in  Febnimy,  1831,  making  Henry  T 
this  society,  and  that  he  be  no  longer  considered  i 
ghany  Comity  Society,  until  he  qualities  liimself  tc 
according  to  the  laws  of  this  State."  This  sounded 
did  the  sfK-iety  adopt  it.  and  as  tliey  supposied,  es 
Aiiijriitii  JiepiibUruii,  ivith  a  kindly  8j>irit  of  "  newsp 
[niblislied  tlie  pnieeedlngs.  Wliei-eupoii  Faweett  i 
and  recovered  a  verdict  of  one  hundi-ed  and  fiftv  d 
pclhite  C'ourt  sustaine<l,  saying  that  plaintiflTs  "pei 
off  liis  Latin  for  more  than  it  was  worth  wiis  no  g 
"  It  wa-s  not  Itrcaeh  of  his  otith,  for  lie  Imd  taken  u< 
duty,  for  lie  was  not  yet  a  membei-,"  wheivfore 
Faweelt,  like  Sandy's  sliilling  in  tjie  box,  "  being  on 
and  added,  for  the  benefit  of  the  society,  and  doubt] 
humor,  that  ''their  procirdiugs  wei-e  cortiiii  tton  Jml 
Slander  and  Libel,  thci-cfore,  arc  actions  that  w 
ass;iiling  a  physic'iaii's  professional  rei>utation.  It  ■ 
to  cntinici'ate  licri>  the  cases  of  this  iiatui-e  whi<di  hi 
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ixaX  are  apprehended  by  the  eye — printed  or  written  words,  signs,  pict- 
ares,  or  effigy.*  But  because  verba  dkta  pereunt,  litera  seripta  mauefit, 
Mid  also  because  the  deliberation  of  writing  and  perhaps  revising  the 
proof  of  a  defamatory  saying  or  joke  shows  greater  depravity  than  does 
the  sudden  impulse  of  a  speech,  words  that  if  spoken  would  be,  in 
the  mild  eye  of  the  law,  innocent,  become  libels  if  printed  or  written. 
Slanderous  words  must  defame  a  man  'v\'ith  respect  to  his  occupation  in 
life  or  character ;  it  is  even  said  that  they  must  impute  crime  or  such  ig- 
nominy as  would  exclude  him  from  society  j  while  to  constitute?  lil)el  it 
is  sufficient  if  he  be  made  ridiculous. 

Thus  words  chai-ging  a  physician  with  gi-oss  ignorance  and  unskill- 
fnlness  or  neglect  in  his  profession  may  (constitute  either  slander  or  lil)el, 
according  as  they  are  spoken  or  writtcn.f  To  say  of  an  imlicensed  phy- 
sician that  he  is  a  quac'k  is  not  actionable,  as  we  have  already  seen.} 
But  it  is  othe'rA^'ise  if  the  i)ei*son  defamed  have  complied  with  tlui  law 
although  he  adopt  a  *'  system  ^'  disapproved  by  the  defamer.  And  if  the 
imputation  of  quackerj-  be  made  maliciousl}'  it  will  not  be  j)rivileged, 
because  it  was  made  on  the  witness-stand.  Doctors  White  and  CaiToll 
practiced  medicine  in  Amsterdam,  N.  Y.  White,  though  a  gmduate 
of  a  i-egular  medical  college,  adopted  and  practiced  homeopathy.  Both 
attended  Jay  Phillips.  Nevertheless  Jay  died,  and  his  will  l>eing  con- 
tested after  the  fashion  of  the  time,  both  physicians  were  called  lj<*fore 
the  surrogate  to  testify  as  to  decedent's  mental  capacity.  Dr,  Carroll 
being  asked  if  any  other  physician  than  he  attended  Mr.  Phillips,  an- 
swered, **  Not  as  I  know  of.''  He  was  then  a.sked,  ^'  Did  not  any  physi- 
cian attend  him  at  the  time  he  was  at  Mi*s.  Moore\s,  when  you  did  nr)t?^ 
and  he  replied:  ''Not  as  I  know  of.  I  imderstand  he  had  a  quack;  I 
would  not  <*all  him  a  i)hysician.  I  understood  that  Dr.  White,  as  he  is 
ciilled,  had  been  there.''  The  jury  thought  that  Dr.  ^Miite  was  damaged 
to  the  extent  of  one  hundred  dollars  bv  this  a.spei-sion.^  80  to  sav  of  a 
physician,  "lie  is  no  doctor:  he  bought  his  diploma  for  fifty  dollars,"  ||  is 
actionable.  AMiere  adultei'v  is  a  crime,  it  is  of  course  slanderous  and 
libelous  falsely  to  impute  the  guilt  of  it  to  any  nmn  or  woman ;  but  in 
the  absence  of  statute  making  that  offense  criminal,  it  was  held  at  com- 
mon hiw  that  merely  to  impute  it  to  a  physician  was  not  .<ljnider,  becau.^e 
a  man  may  be  a  good  physician,  or  nither  an  a})le  man  in  his  prr)fe.ssion, 
and  yet  play  havoc  with  the  seventh  commandment;,!  but  if  the  <'harge 

•  A  loamed  toxt-writtr  rTownshonrl  on  Lihtl  and  SUimUr^  ch.  1,  p.  3.  4th  e«l.j  is  of 
opinion  tJiat  **f'ffi;rA'^'  includes  "g«'stiin'K";  but  the  8djudi«at*-<l  eases  do  not  neeni  to 
have  detiTRiined  the  iK»int.  Gesture  appeals  to  the  eye.  it  is  true,  and  not  to  the 
ear,  but  it  is  less  premeditated  and  more  transitorj'  even  than  words.  It  would  make 
a  great  differen<'e  in  the  ease  of  the  Saen^tan  cited  by  Ingoldsby,  whether  his  subtle 
aspersion  of  character  by  ge*-ture  were  slander  or  libel. 

**  An  nncle— so  'tis  wbi«p<rr*d  now  throtif^hout  the  i«acred  fane. 
And  a  niece— whoM-  father's  far  awny  uiKin  the  .Siianish  main. 
The  Sacristan  he  nays  no  word  tliat  indicates  his  uonbt. 
But  he  puts  his  thumb  unto  hii^  no»e,  and  ^preads  hi^  fin^^ers  oat.*" 

t  Carroll  vs.  Whit^,  33  Barb.  Cl.5 ;  (iaurrcau  vs.  Sufjerior  PuhUtfUing  Co.,  62  Wi«.  403 ; 
Southee  vs.  Denny,  1  Exch.  19fi:  .Src/T  vs.  Ilarriji,  IS  liarb.  42.3. 

t  Harqan  vs.  Purdy,  20  S.  W.  432  (Ken.  Ct.  Ap.  1'592> ;  March  vs.  Dari9fm,  9  Paige, 
580;  Skiniuq  vs.  Hohm,  31  Up.  <^'an.  C.  P.  423. 

^    White  vs.  Carroll,  42  N.  Y.  161. 

II  Jif^nfnld  vs.  Putcha.  2  Th.  C.  (N.  Y.;  5.32.  To  impute  to  a  practicing  physician 
general  ignorance  of  medical  science  and  lack  of  professional  bkiU  !»  actionable,  with* 
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aud  was  iii%'e6ti(|:atmg  the  cause  of  death  with  h 
inoii^l^d,  despite  tJie  laug)it«r  afoused  by  bis  sta 
still  livetl,  as  indeed  proved  to  be  the  case.  It  v 
was  also  a  physician,  although  the  Democrat  sai<l 
he  brought  lus  action  iu  libel  to  recover  dami 
show  how  futile  it  would  be  to  try  to  give  to  oi 
that  of  Ithuriel's  lance,  able  to  detect  libel  tht 
thing  appears.  Ths  trial  judge,  beiiigr  of  opiui 
not  libelous  ;»«■  sf,  directed  a  verdict  for  defeL 
judges  or  juries  are  elusive,  Tlie  Geuei-al  Term 
opinion  that  tlie  words  were  libelous  per  se.  F 
api>earanee  of  argumeut,  -'Was  it  not  calculatt 
ridicule  upon  a  physician  to  say  of  iiim  in  su 
know  on  inspection  that  a  man  was  alive  or  de 
the  judgment  below  and  ordered  a  new  trial.  B 
still  remained,  and  thither  the  parties  trudged  in 
court — also  with  one  ai-cord — revei-sed  tJie  Geuer 
"  It  appears  from  the  complaint  and  evidence  t 
professitm  a  pliysiciau  aud  by  office  a  corouer,  Ii 
of  ho  is  referred  to  in  the  latter  capacity  oiil; 
foiuid  a  word  or  suggestion  from  which  the  lao; 
infer  that  he  had  any  other  than  that  piibhe  oi 
gxiage  used  did  not  relate  to  his  profession  in  auy 
of  coroner,  it  exhibits  on  his  part  a  prompt  and  t 
its  duties ;  aud  it  is  impossible  to  see  how  any 
ascribe  to  the  words  a  defamatory  meaning,  or  v 
apply  tliem  to  the  plaintiff  in  his  professional  ct 
evideuce  that  snch  application  was  iiitended,''t  Ai 
no  further  appeal,  aud  the  defendant  had  won  t 
tlu-ee  legal  bouts,  the  coroner  got  no  damages. 

The  audacity  of  those  who  do  business  hy  a*; 
other  phase  of  this  subject  of  libel.  Dr.  Clui-k  aj 
an  injunction  to  prevent  the  use  of  his  name  by 
fucturi'r  of  "(ronsumption  pills,"  which  were  put 
with  Dr.  Clark's  name.     The  injunction   was   r( 
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Bat  in  a  very  recent  ease*  the  court  at  special  terjn  gi*anted  an  in- 
junction to  Sir  MorreU  McKenzie  restraining  the  use  of  his  name 
by  a  manufacturing  company  to  advertise  certain  salts  of  Carlsbad. 
The  case  never  reached  the  Appellate  Court.     The  use  of  his  photo- 

S'aph  as  an  advertisement  is  something  that  the  public  man  may  expect, 
e  may  approve  of  it  or  he  may  not.  That  makes  little  difference  to 
the  advertiser.  An  eminent  English  actor,  whose  face  a  great  pilL 
maker  has  used  as  an  advertisement,  fled  not  long  ago  for  rest  and 

Srivacy  to  a  little  country  towm  where  he  thought  he  would  be  un- 
nowu.     He  met  two  pretty  children  in  his  walks,  who  smiled  in  recog- 
nition as  they  passed.     He  turned  and  said :  ^*  My  dear,  do  you  know 

met"     "Oh  yes,-'  they  said,  "you're -s  pills.''     And  the  player's 

dream  of  fame  was  reaUzed.  But  when  an  abuse  becomes  intolerable, 
the  courts  find  a  remedy  even  if  they  shatter  a  tradition  to  do  so.  The 
use  of  a  private  person's  likeness  without  his  permission  will  be  en- 
joined.! The  relatives  of  a  decedent  have  been  able  to  procure  an 
injunction  {  to  prevent  the  erection  of  a  statue  identifying  their  dead 
with  a  movement  of  a  pubUc  nature,  and  there  is  reason  to  hope  that 
the  right  of  privacy  and  public  decency  will  be  more  and  not  less  en- 
forced in  the  future. 

DENTISTRY. 

If  Celsus  said  truly  that  all  parts  of  medicine  were  so  interwoven  as 
not  to  be  separable,  argument  is  unnecessary  to  show  that  dentists  belong 
to  the  class  of  medical  men.  It  is  common  knowledge  that  the  clergj' 
were  well-nigh  the  only  practitioners  of  physic  and  surgery  prior  to 
A.D.  1163,  when  the  Council  of  Tours,  perceiving  that  the  success  achieved 
by  the  faithful  was  but  a  snare  of  the  arch-enemy  to  divert  pious  souLs 
from  holy  things  to  things  temporal,  issued  the  decree  restricting  exciu'- 
sions  from  the  cloister  and  the  absorbing  practice  of  healing  arts  by 
priest  or  monk.  Thei*eafter  surger}'  fell  into  the  hands  of  smiths  and 
barbers ;  in  obli\'ious  commemoration  whereof  the  barber  erects  his  pole 
to  this  day.  The  greater  surgical  operations  soon  fell  naturally  into  the 
better  educat-ed  and  more  skillful  hands,  and  surgeons  formed  into 
colleges ;  but  "  tooth-pulling,"  which  by  some  is  even  yet  undei"stood  to 
constitute  dentistr\^,  remained  until  comparatively  recently,  together  with 
cupping  and  leeching,  part  of  the  barber's  business.  And  if  it  be  true 
that  the  world  takes  us  at  our  o^vn  estimate  of  ourselves,  it  is  in  no 
small  degree  the  fault  of  dentists  themselves  that  they  continued  so  long 
to  occupy  a  less  dignified  plane  of  usefulness  than  their  medical  brethren, 
the  physicians  and  surgeons.  Their  advertisements  by  hideous  displays 
of  artificial  teeth  and  instruments,  their  lack  of  organization,  ethi(;al 
rules,  and  esprit  dn  cor]).%  possibly  even  the  similarity  of  the  dental  chair 
to  that  of  the  barber,  all  tended  to  preserve  the  old  tradition,  especially 
when  joined  with  a  steady  flow  of  conversation  not  far  removed  in  sub- 
ject and  quality  from  that  of  the  gentlemen  of  the  pole.  ^^Affaqu^y 
c<ilommnU,  ridicuUsf  comme  le  cMrnrgien  mi  Je  m^decin  au  temps  de  Molihre^ 
le  dentiste  a  eu  pendant  une  hanne  partie  de  le  siide  un  sort  pen  enviable^ 

•  McKenzie  vs.  Soden  Mineral  Springs  Co.,  27  Ab.  N.  C.  402,  18  N.  Y.  Supl.  240. 
t  Polkird  vs.  Photographic  Co.,  40  Ch.  D.  345 ;  Marks  vs.  Taffa^  26  N.  Y.  Supl.  908. 
X  Schuyler  vs.  CuriiSy  27  Ab.  N.  C.  387 ;  24  N.  Y.  S.  509. 


wliich  it  is  nndeeii-able  to  "hitch  on  to  the  tajl 
give  it  ballast  for  a  higher  flight"* — a  proposi 
accepted. 

However  this  may  be,  the  practice  of  dentisti 
the  dentist  to  his  patient  so  far  as  the  law  is  cone 
the  same  rules  already  laid  down  in  the  preceding 
has  indeed  been  raised  in  the  courts  as  to  whether 
man,  ail  artisan,  or  a  professional  man.  Thus  a  d 
request  two  sets  of  teeth  for  a  lady,  w^bo  died  bef 
in,  was  held  in  a  suit  against  her  executor  incapa 
value  upon  the  grotind  that  the  action  was  not  for 
sold,  and  as  such  not  maintainable  under  Sectit 
FraudB.t  In  a  Mississippi  ease,  decided  in  1856 
being  whether  dental  instinimeuts  were  exempt  f 
tion,  as  mechanical  tools,  the  court  held  that  tiiey 
tistry  is  not  a  trade.^  In  a  similar  CAse,  however 
Cooley  held  that  such  instruments  w^ere  exempt  fi 
meuts.  The  learned  jurist  did  not  hold  a  dentist 
Mr.  Rogers  sugge8ts,§  nor  do  his  words  quoted  b 
fiwrly  bear  such  an  interpretation.  His  decisioD 
to  hold  that  the  vocation  is  of  a  duplex  nature  j  i 
are  for  the  most  part  mechanical,  "  and  so  far  as  t< 
are  purely  bo  ;  "  but  is  not  this  so  of  the  surgeon's  . 
"  Indeed,  dentistry  was  formerly  purely  mecnanica 
scarcely  went  beyond  manual  dexterity  in  the  use  i 
edge  of  the  human  system  generally,  and  of  the 
affect  the  teeth  and  render  an  operation  import 
considered  necessary.  Of  late,  however,  as  the  ph 
system  has  become  better  understood,  and  the  n 
parts  and  their  unitual  dependence  become  moi 
dentistry'  has  made  great  progi-ess  as  a  science, 
claim,  with  much  justice,  to  he  classed  among  the 
The  most  recent  expression  of  judicial  opinion  that 
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Address  of  N.  S.  Davis,  M.D.,  president  of  the  American  Medical  Asso- 
ciation.] The  fact  that  this  branch  of  the  medical  profession  has  grown 
to  such  proi)ortions  as  to  have  its  own  independent  colleges  and  to  con- 
fer its  own  degi'ees,  and  that  it  has  become  necessary  that  its  practice 
should  be  regulated  by  statute,  indicate  the  importance  of  the  exercise 
of  its  functions  to  the  public  welfare.  The  fact  that  it  is  regulated  in  a 
separate  article,  and  as  an  independent  calling  from  that  of  an  M.D., 
does  not  in  any  manner  affect  the  character  of  tliose  functions.'' 

The  Dental  Act  of  1878*  regulates  the  pi*actice  of  dentistry  in  the 
United  Kingdom,  and  places  it,  like  medical  pra(itice,  under  the  super- 
vision of  the  General  Council  of  Medical  Education  and  Registration, 
whose  functions  in  dental  as  in  medical  matters  are  discretionary  and 
not  controllable  by  mandamus.f 

In  France  the  practice  is  regulated  by  the  recent  law  of  November  30, 
1892.  Germany,  Austria,  Switzerland,  Belgium,  Spain,  Italy,  Norway, 
Sweden,  Finland,  Denmark,  and  Russia,  all  prescribe  rules  of  license.} 

In  this  country  Alabama  seems  to  have  been  the  first  State  to  enact 
a  dental  law.  At  present  such  laws  ai*e  in  force  in  Arkansas,  Connecti- 
cut, District  of  Columbia,  Georgia,  Indiana,  Kentucky,  Maine,  Massa- 
chusetts, Michigan,  Minnesota,  Missouri,  Mississippi,  New  Hampshire, 
New  York,  North  Dakota,  Oliio,  Oregon,  Rhode  Idand,  South  Carolina, 
Vermont,  Virginia,  Wisconsin.  The  Dental  Act  of  41  &  42  Vict,  is  very 
similar  to  the  Medical  Act  in  its  provisions,  and  up  to  the  present  year 
the  diplomas  of  Harvard  and  Ann  Arbor  have  been  recognized  as  en- 
titling their  holders  to  registration  thereunder.  But  it  was  decided  by 
the  General  Council  lately  (in  1893)  to  discriminate  no  longer  as  between 
American  diplomas,  none  of  which  now  entitle  their  holders  to  register 
as  dentists.  The  French  law  has  so  recently  become  operative  that  its 
results  cannot  be  criticised.  The  statute  confines  practice  of  dentistry 
to  doctors  of  medicine  or  surgeon  dentists,  the  diploma  of  the  latter 
class  to  be  conferred  by  the  government,  after  a  coui'se  of  study  to  be 
promulgated  by  the  higher  council  of  pubHc  instiniction  and  examina- 
tions. Illegal  practice  is  punishable  by  a  fine  of  from  fifty  to  one  hun- 
dred francs  for  the  first,  and  from  one  hundred  to  five  hundred  francs 
for  the  second  offense. 

To  make  a  synopsis  of  the  statutes  of  our  States  is  hardly  worth  while 
in  this  place,  for  the  same  reasons  that  have  caused  an  omission  of  a  like 
synopsis  of  the  medical  laws.  In  this  tmnsition  and  f oiinative  period  the 
statutes  are  subject  to  change  by  every  legislatm*e ;  and  the  only  safe  prac- 
tical guide  for  one  deshing  to  begin  the  practice  of  dentistry  in  any  State  is 
to  consult  its  most  recent  statute  book.  A  summary  of  the  law  made  to-day 
might  prove  to-morrow  a  mere  Jack-o'-lant^rn  misleading  the  inquirer.  It 
may  \)e  said  genei-ally,  however,  that  the  prevalent  requii'ement  of  license 
is  that  the  candidate  shall  appear  before  a  board  of  dental  examiners 
appointed  by  the  State  or  State  Denta.1  Society,  and  either  satisfy  them 
that  he  holds  a  diploma  from  a  college  in  good  standing,  or  submit  to 
their  examination.  And  we  have  already  seen  that  the  courts  will  not 
allow  a  Stat^  Board  to  delegate  its  powers  to  a  national  association.§ 

•  41  &  42  Vict.  c.  33. 

t  Partridge  vs.  Gen'l  Council  Med.  Ed.  *f  Beg.;  L.  /?.,  25  Q.  B.  90. 

X  Code  dit  Chirurgien-Dentiste,  supra. 

i  IlHuoUt  State  Board  Dent^il  Exrs.  vs.  Peopk,  123  HI.  227. 
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A  STSTEAl  or  LEGAL   MEDICISE, 


The  contract  of  the  dentist  is  governed  by  the  same  ruWijrn.:: 
standard  of  skill  and  knowledge  which   applies  tii  tL«?  ^ibY>yiiL  \ 
dentist  must  have  and  exercise  the  reasonable  and  ordinan-  kni^wirif 
skill,  and  care  of  his  profession.*     In  a  New  York  ease  it  was  j^J  v^ii 
dentist  owed  the  highest  degree  of  skill  and  care  to  a  patitut  \i]i.ki> 
influence  of  an  anesthetic,  and  that  the  fact  that  the  operator  ]iaia 
of  extracting  the  tooth  of   the  iiiieonscioiis  man  let  it  slip  ^W.  L^ 
throat,  was  sufficient  proof  of  negligence  to  carrj'  the  cai«<?toibr7r 
In  administering  clilorofomi,  ho^vever,  it  was  said  iu  a  Prtin^yiTsii 
case  that  a  dentist  was  only  bonnd  to  look  to  the  natural  aijil  I'T-'W 
effects  of  the  ana?sthetic4 

It  has  been  seen  alx)ve  tliat  the  confidential  relations  \i*:tw^h  ]b^ 
cian  and  patient  render  extraordinary'  agreenients  by  xhv  lari^^r  ji '. 
former's  favor  suspicious ;  and  in  a  grotesque  case  wliere  a  lirntk  -h 
from  a  pensioner  of  Greenwich  Hospital  a  bill  of  exchange  for  £i>.:*  li 
upon  an  alleged  agreement  to  keep  the  old  gentleman  supj^r«i  rj 
teetli  for  the  rest  of  his  life,  the  court  held  the  agreement  to  >*r  i  jt- 
fraud.§ 

Partnerships,  signs,  and  sucli  matters  are,  of  course,  reinilivi ; 
the  ordinary  rules  of  law  in  such  cases  provided.  And  so  far  i*  <r^ 
and  advertising  are  concerned,  there  is  no  call  to  cite  authohnr'- 
book  intended  for  professional  men. 


PHAR^LACISTS. 

Reference  has  been  already  made  to  the  manner  in  which  the  ai-o 
cary  became  in  England  a  general  practitioner  of  medicine,  l>t:Ju:  ?3 
ceeded  in  his  ancient  and  narrower  function  by  the  pharminiNi: 
chemist.  In  the  practical  administration  of  medical  laws,  con>iaLi  «•! 
plaint  is  heai'd  against  "countcr-prescribers/'  so  called,  who  aivri.-r 


suraes  to  act  as  a  physician.  The  test  of  whether  he  ^-iolate>  tU  ^ 
iu  any  instance  must  l>e  determined  by  the  particular  facts  of  ♦^a-  i:  -^ 
for,  as  was  said  by  Mr.  Justice  Hawkins  in  a  case  already  cit*^!. -I* 
idle  to  lay  down  a  golden  rule  ujxm  the  subject."  i|  It  l)e<.Himt-->  al w 
(luestion  of  fact  whether  under  the  proven  circumstances  th*-  ^\r^- 
merely  sold  an  article,  as  he  is  entitled  to  do,  or  prescri]>ed  it  aft'T' 
manner  of  a  physician. 

A  druggist  is  responsil)le  for  all  injury-  due  to  his  lack  of  n^a.^'cs 
knowledge,  skiU,  and  care.  He  is  bound  to  know  the  properties  of - 
icines  and  to  employ  competent  assistants,  for  whose  acts  in  the  n>i 
of  his  business  he  is  also  liable.  In  the  leading  case  of  Thomas y>.^ 
Chester^]  the  defendant  was  held  Uable  for  injuries  resulting  from  ii 

*  i^imofKU  vs.  Heurifj  39  Me.  155. 

f  KvHif  vs.  Coltou,  i  Citv  Court  (N.  Y.),  439. 

t  lioff'le  vs.  Ifhislotr,  5  Phila.  136. 

$  Alien  vs.  Daris,  4  De.  G.  &  S.  133. 

II  AiMthecaries  Co,  vs.  Jones  (1893),  5  R.  101 ;  1  Q.  B.  89 ;  67  L.  T  677 

ir  6  N.  Y.  397. 
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~  ^.^iftke  of  his  assistant  in  labeling  a  jar  of  belladonna  as  dandelion,  which 
."iar  was  first  sold  to  one  Aspiuwall,  by  him  to  Ford,  and  by  Ford  to 

■ /**4e  plaintiff.  In  two  Kentucky  cases*  dniggists  were  held  liable,  the 
V^Mie  for  selling  cantharides  on  a  prescription  calling  for  snake-root 
"—and  Peruvian  bark,  the  other  for  selling  croton  oil  instead  of  linseed; 

-  -  and  in  Michigan  t  a  defendant  was  held  liable  for  his  clerk's  error  in 
'  dispensing  sulphate  of  zinc  for  Epsom  salts.     But  although  a  drug- 

--  eist  sells  a  poisonous  drug  without  labeling  it,  he  is  not  responsible 

"     tor  its  reckless  use  by  one  whom  he  has  warned  of  its  properties,}  and 

he  is  entitled  to  have  the  competency  of  his  clerk  submitted  to  a  jury, 

together  with  the  question  whether  there  was  actual  negligence  in  the 

:  case.§ 

Although  one  who  manages  a  pharmacy  is  required  to  have  a  certifi- 

.:  ^  cate  of  competency  under  the  statutes  of  many  of  the  States,  neverthe- 

\    less  one  who  is  not  entitled  to  such  certificate  may  invest  his  money  in 

.    a  pharmacy  and  employ  a  duly  certified  agent  to  carry  it  onj||  but  he 

cannot  take  part  in  the  conduct  of  the  phannacy  lumself .1] 

A  pharmacist  entitled  to  register,  and  who  has  applied  so  to  do  and 
...    paid  his  fee,  has  been  held  not  liable  under  the  statute  of  Illinois  if  the 
looard  of  Pharmacy  failed  to  register  him.** 

The  sale  of  poisons  and  intoxicants  being  now  almost  universally 
Tegolated  by  law,  it  behooves  both  physicians  and  druggists  to  know  the 
statutory  regulations  of  their  domiciles  in  this  regard.  The  fact  that  in- 
toxicant^ or  poisons  are  sold  under  a  physician's  prescription  is  no  de- 
fense if  the  vendor  has  no  license.tt 

Under  the  British  Pharmacy  Act,fl:  forbidding  the  sale  by  unregis- 
tered persons  of  certain  poisons,  but  exempting  patent  medicines,  the 
7    exemption  is  held  not  to  embrace  all  proprietary  remedies,  but  only 
those  covered  by  letters  patent.§§     But  a  sale  of  poison  under  the  act  is 
not  established  by  proving  the  sale  of  a  compound  containing  an  infini- 

-  tesimally  small  quantity  of  a  poison  defined  by  the  act.|||| 

An  unregistered  assistant,  who  in  his  master's  absence  sells  a  poison, 
is  liable  to  the  penalty  imder  this  statute.HH 

There  is  a  joyous  opinion  in  a  Georgia  case  of  interest  to  physicians, 
druggists,  and  la^nnen  alike,  for  it  holds  that  whiskey  is  not  a  drug. 
The  term  drug,  said  the  learned  and  experienced  court,  "  carries  along 
with  it  an  idea  inseparable  from  it,  of  something  repulsive,  nauseous — 
at  which  the  gorge  heaves.  Whiskey,  on  the  contrary,  is  inviting,  ex- 
hilarating.'' And  the  court  also  argued  with  profundity  that  a  drug 
is  so  hard  to  sell  that  merchandise  difficult  to  dispose  of  is  commonly 

•  Fleet  et  al  vs.  HoUenkemp,  13  B.  Mon.  219 ;  Hansford's  Admx,  vs,  Payne  4"  Co»t 
11  Bush.  380. 

t  Brown  vs.  Marshall^  47  Mich.  576. 

t  Wohlfahrt  vs.  Beckert,  92  N.  Y.  490. 

%  Beckwith  vs.  Oatman,  43  Hun,  265;  afd.  132  N.  Y.  94. 

I  Commonwealth  vs.  Johnson,  144  Pa.  St.  377 ;  22  Atl.  703. 

f  State  vs.  Norton,  67  Iowa,  641. 

••  Carberry  vs.  People,  39  111.  Ap.  506. 

ft  Dniggists  cases,  85  Tenii.  449.  Liquor  cases,  37  Am.  R.  284.  Compare  with 
English  cases  below,  as  to  what  is  a  sale  of  liquor  or  poison. 

«  31  &  32  Vict.  c.  121. 

$$  Pharmaceutical  Socy,  vs.  Pifyer  (1893)  5  R.  296;  1  Q.  B.  686;  68  L.  T.  490. 

in  Pharmaceutical  Socy,  vs.  Dehe,  L.  R.  1894,  1  Q.  B.  71. 

ilH  Pharmaceutical  Socy,  vs.  JVheeldvUy  24  Q.  B.  Div.  683. 
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t  Beg.  TS.  Sovarth,  33  TT.  C.  Q.  B 

CITATIONS  ADDITIONAL.    TO   T: 
TEXT,  DJCLTJDING    RECEN 

LAWS  EBGULATINO  PEACTICE  OF  H£DICIN 


ETIDEKCE  or   PKACTICE. 

Com*  ofCkarlaianrjf. 
I.  ne  state,  36  AU.  B.  1026. 
t.  MiHmtyiolit  Medicat  4  Surgitnt  InaUtmte  et  a 


EVISEBCE  T, 


ACTION    roa  KAJ^BAI 


UABILITT   op    BOBPITALS. 

WarA  V*.  St.  Fineenet  Hotpitai  (A'.  F.).  23  Miac.  91. 

BXFEST    PEES. 

Diroti  TB.  The  People,  46  N.  E.  (111.)  108. 

PBOPBSSIONAI.  COKPIDSNCE. 


■^AlVEB  OF  patients'  PBIVILEOI 
T.  FolM  T8.  Boyal  ATeanum,  151  X.  Y.  106. 
Morri$  T8.  N.  T.,  Ont.  ^  W.  B.  B.,  1*8  N.  Y.  88. 
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PRIVILEGES  OF  DENTISTS. 


StaU  ofN.  C.  TS.  MeMinn,  24  S.  E.  B.  523. 
State  ex  reU  FUekinger,  24  S.  W.  B.  167. 


LAWS  BELATINQ  TO  DBUGOISTS. 
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INDECENT  ASSAULT  UPON  CHILDREN. 

BY 

W.  TRAVIS  GIBB,  B.8.,  M.D. 


Definition. — ^According  to  the  English  and  American  Criminal  Codes^ 
indecent  assault  is  ordinanly  defined  as  the  mere  touching,  by  a  man, 
of  the  genital  organs,  breasts,  or  legs  of  any  female  not  his  vof e,  with- 
out her  consent,  even  though  the  parts  are  covered  with  clothes.  In 
the  French  and  most  of  the  German  codes  the  offense  is  designated  as 
"  unchaste  conduct."  Should  the  female  be  under  the  age  of  legal  con- 
sent, the  act,  even  with  her  consent,  would  constitute  the  crime  of  in- 
decent assault  upon  a  child. 

Legal  Aspect. — There  is  little  or  nothing  in  the  medico-legal  litera- 
ture pertaining  directly  to  the  ciime  of  indecent  assault  upon  children, 
except  as  embraced  imder  the  heading  of  ordinary  indecent  assault 
upon  a  female.  Reese,  in  his  Afedical  Jurisprudence,  states  that  as  this 
crime  is  usually  committed  in  secret  and  without  witnesses,  the  law  re- 
ceives the  evidence  of  a  single  person,  the  complainant  or  prosecutrix, 
as  sufScient  to  establish  the  charge.  In  the  State  of  New  York  a  law 
has  been  recently  passed  which  permits  the  testimony  of  a  child,  even 
though  she  is  too  young  to  imderstand  the  nature  of  an  oath,  to  be 
submitted  to  the  jury  for  what  such  an  appearance  is  worth  without  the 
formality  of  administering  the  oath.  As  false  accusations  are  exceed- 
ingly common,  medical  evidence  becomes  of  the  greatest  importance  as 
corroborative  proof,  and  it  is  therefore  exceedingly  important  that  the 
physician  examining  the  child  should  be  particularly  careful  in  making 
his  examination  and  framing  his  report,  for  it  is  frequently  upon  his 
testimony  that  the  prosecution  depends,  especially  if  there  have  been  no 
witnesses  to  the  assault,  and  the  victim  is  too  young  to  give  competent 
testimony. 

According  to  most  penal  codes,  the  consent  of  a  child,  even  though 
she  is  under  the  legal  age  for  consent  to  sexual  intercourse,  to  the  com- 
mission of  an  act  of  indecent  assault  is  considered  a  sufficient  defense 
to  the  charge ;  but  in  the  State  of  New  York  the  accused  man  may  be 
prosecuted,  even  though  the  child  has  given  her  consent,  under  Section 
289  of  the  Penal  Code,  which  states  that : 

"  A  person  who 

"  1.  Willfully  causes  or  permits  the  life  or  limb  of  any  child  actually 
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or  apparently  under  the  age  of  sixteen  years  to  be  endangv-reiL  • : 
health  to  be  injured,  or  its  morals  to  become  depraved: 

"  2.  Willfully  causes  or  permits  a  child  to  be  placed  in  sd^L i ^u;.: 
or  engage  in  such  an  occupation  that  its  life  or  liiiib  i.<  lUilau.^r-^-  • 
its  health  is  hkely  to  be  impaired,  is  guilty  of  a  niLstlpni«-an«»r." 

While  the  term  "indeceut  assault  upon  a  child  "■  u^lUllly  inijj^. 
indecent  act  of  an  adult  male  toward  a  female  under  thf  a^  i:f  -^ »!: 
it  is  equally  appUcable  to  the  indecent  assault  of  an  adult  fniuu-^  ly. 
a  male  child,  or  of  an  adult  female  upon  a  female  eliilil  or  of  an .  j 
male  upon  a  male  child.     These  latter  varieties  of  indt\H/Lt  a>s^ui'  .-^ 
not  as  common  as  the  first,  but  it  is  undeniably  true  tbi  tLr  - 
much  more  frequently  than  is  generally  supposed,  altboujjh  let  :- 
the  cases  are  brought  to  public  notice,  owing  to  the  diflReiiln-  4 ;  r  .., 
the  charge,  which,  from  the  pecidiar  nature  of  the  offens**  uml  ti-  L . 
of  physical  evidence  upon  the  victim,  would  require  strou<;<iiiT«.'i«.:  t 
testimonv  in  order  to  secui-e  a  con^dction.     This  eorroU»raii":i  ^ 
necessarily  be  lacking,  for  if  the  accused  is  in  full  ix>.sst>sioii« •:"::•; 
her  senses,  a  third  party  would  not  likely  Ik?  pennittnl  tn  wirLr-»  .■ 
assault.    Authentic  instances  of  indecent  assault  of  adidt  ftinal^  > 
male  children  are  comparatively  rare  in  the  liteniture  niM»ii  tL*- m.  r 
because  their  actions  toward  the  child,  even  thuuirh  tin  v  miirh:  tr  > 
the  suspicions  of  a  witness,  could  be  easily  and  satisfa^fonly  tSjiLi:' 
KvafltrEhing  (Psychopathia  SexualiSy  p.  377)  mentions  t]KM:asr..fj'-: 
ried  woman,  thirty  years  of  age,  who  enticed  a  boy  of  li\  ♦\  l-y  ii  t;j> 
money  and  sweetmeats,  committed   an  indecent  assault  uj«»l  Li 
lustfully  handling  his  genitals,  causing  him  to  handle  hers,  ainifi-:;  ' 
deavored  to  cause  him  to  have  intei^course  \rith  her. 

Women  suffering  from  njTnphomania  or  some  other  varien  if  *^r* 
perversion,  or  merely  for  the  purpose  of  i-eveiige,  have  Ixt'ii  kii  ^ 
make  an  indecent  assault  upon  the  sexual  organs  of  a  nude » r  i  - 
child  and  produce  such  an  amount  of  damage  that  the  eas«*^  luiv-  - 
,.  brought  to  the  notice  of  the  criminal  authoi-ities.     Thei-e  aivanr  • 

of  recorded  cases  where  an  adidt  female,  with  the  design  to  sw"^-'^ 
the  genital  organs  of  a  child  as  to  fit  her  for  sexual  iiitfn'tnr>^ 
men,  introduces  her  fingers,  candles,  round  pieces  of  woml  orstni. 
the  child^s  vagina.     In  the  observance  of  the  Phallic  worship  of  a: 
Egj'pt,  stones  shaped  like  the  adidt  male  g-onital  organ  wtrt-  ton-i- 
the  vagina?*  of  children  in  order  to  prepare  them  for  st^xual  iiit«r'"'r' 
The  practice  of  thus  injuring  children  is  common  in  southeru  •'►vjiT- 
and  mothers  themselves  will  frequently  inflict  these  injuries  uy-u "j 
ovni  children  for  the  purpose  of  selling  them   into   prostituti-n.  '• 
young  children  being  particiUarly  desirable  for  sexual  inter»>'iuv 
pecially  by  old  men.     Casper  mentions  the  case  of  a  girl  ten  yrir- 
age,  whose  vagina  had  been  dilated  in  this  way  by  her  mother,  wi.'^ 
used  her  fingers  as  dilators  and  then  forced  a  long  smooth  s^mij'  - 
the  vagina.     Ogston  refers  to  this  iniquitous  practice  in  Pi<linbun:i:.  3 
describes  the  peculiar  funnel-like  dilatation,  which  is  liken*^!  *' 
mechanical  enlargement  mentioned  by  Tardieu  and  other  writoM 
fomid  in  jwissive  piederasts. 

In  Taylor's  Medical  Jurispmdence  is  mentioned  the  case  of  a  m^^ 
committed  a  rape  upon  a  child,  who  admitted  that  he  had  first  u?* 
stick  to  enlarge  the  vaginal  orifice.    Several  years  ago,  in  Xew  Y 
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ity,  two  boys  attempted  to  commit  a  rape  upon  a  girl  nine  years  of  age, 
Jid  finding  her  vagina  too  small,  forced  sticks  into  it  in  order  to  en- 
surge  it. 

Penalty. — In  this  country,  in  most  of  the  States  in  which  the  crime 
if  indecent  assault  is  recognized  as  a  separate  offense  it  is  considered  a 
aisdemeanor.     In  New  York,  according  to  the  new  penal  code,  it  is 
Jassed  as  an  assault  in  the  third  degree.    In  some  States,  notably 
'  liouisiana  and  Mississippi,  no  such  offense  is  recognized  under  the  spe- 
cific term  of  **  indecent  assault,''  such  an  assault  being  considered  an 
-ussault  with  the  intent  to  commit  rape.     In  the  States  where  the  crime 
s  classed  as  a  misdemeanor,  the  average  penalty  is  one  year  in  the  pen- 
tentiary.     Sometimes  a  fine,  or  both  a  fine  and  imprisonment,  are  im- 
posed.    In  New  York  the  penalty  is  one  year  in  prison  or  a  fine  of  five 
inndred  dollars,  or  both.    In  the  States  where  tiie  crime  is  considered 
%  felony,  the  penalty  is  greater  and  the  confinement  is  in  state-prison, 
notably :  California,  two  and  a  half  years  in  state-prison ;  Illinois,  one 
to  fourteen  years ;  Michigan,  not  more  than  t«n  years,  or  a  fine  not  ex- 
ceeding one  thousand  dollars,  or  both.     No  difference  is  made  in  the 
penalty  whether  the  victim  of  the  assault  is  an  adult  or  a  child.     (See 
Rape,  etc..  vol.  ii.) 

Age  oi  Consent. — While  the  age  of  consent  of  females  has  no  bear- 
ing upon  the  penalty  for  the  crime  of  indecent  assault,  and  according  to 
the  common  law  the  consent  of  a  child  of  tender  years  is  considered  a 
sufficient  defense  for  the  crime,  it  is  of  great  importance  in  determining 
the  age  under  which  a  child  must  be  in  order  that  the  person  accused  of 
the  crime  of  indecent  assault  may  be  prosecuted  for  endangering  the 
morals  of  the  victim.  In  the  majority  of  States  a  child  is  considered 
capable  of  giving  consent  at  the  age  of  fourteen  j^ears.  In  Alabama 
and  Mississippi  the  age  of  consent  is  ten  }  ears ;  in  Louisiana  and  Texas 
it  is  twelve ;  in  Iowa  it  is  thirteen ;  in  Nebraska  it  is  fifteen ;  in  New 
York  and  Pennsylvania  it  is  sixteen ;  and  in  Kansas  and  W3''oming  it  is 
eighteen. 

Undoubtedly  the  largest  proportion  of  cases  of  indecent  assault  upon 
children  occur  among  tlie  oldt?r  girls,  but  in  most  of  these  cases  the 
child's  consent  has  been  obtained,  and  the  assaults  are  but  seldom  re- 
ported to  tlie  criminal  authorities,  as  but  little  or  no  physical  injury  is 
done  these  girls  by  an  indecent  assault  done,  and  there  has  been  no 
witness.  When  the  children  are  very  young,  the  perpetrators  of  the 
assault  are  either  insane  or  intoxicated,  and  the  physical  injury'  is  much 
greater  than  in  tlie  fii'st  cbiss  of  cases,  and  they  are  consequently  more 
likely  to  be  brought  to  puV>lic  notice. 

Varieties  of  Indecent  Assault. — A  common  fonn  of  indecent  assault 
upon  cliildren  is  where  an  adult  male  or  female  permits  or  compels  a 
child  of  either  sex  to  perform  an  act  of  manustupration  upon  him  or 
her.  Numerous  inst^mces  of  this  variety  of  assault  have  been  brought 
to  my  notice  as  examining  physician  of  the  New  York  Society  for  the 
Prevention  of  Cruelty  to  Children,  but  as  there  is  usually  no  corrobora- 
tive testimony  and  no  physical  evidences  upon  the  child,  tie  cases  seldom 
find  their  way  into  court.  No  injuiy  except  a  moral  one  has  been  done 
the  child,  and  unless  the  crime  has  been  witnessed  by  some  third  person, 
the  evidence  of  the  victim,  who  is  often  too  young  to  testify,  is  not 
sufiicient  to  secure  a  conviction.    If  the  child  is  old  emmi^  to  give  com- 


moral  seiise  is  too  far  grone  to  coiisidcr  the  mora 
and  resistAoce  of  the  impulse."     {I'sychopathta  S 

Another  variety  of  itidoeeut  assatut  wiiici 
brought  to  my  uotice  in  the  exoiiiiuatiou  of  child 
the  gmtificatioD  of  a  perverted  sexual  appetite 
ton^pie  to  the  external  geuital  or^rans  of  a  fema 
i^ated  by  the  term  '■  eunuilingus,"  while  it  is,  s 
decent  assault,  is  classed  uiid«r  the  '-crimes  a 
puuished  by  a  longer  terra  of  imprisonment.  A 
this  species  of  moral  depravity  was  the  cose  of 
developed  child  of  eleven  years,  ivhom  I  exami 
Soeii'ty  in  September,  1892.  She  was  a  t3'pical  e 
street  urchin,  dirty  and  uncared  for.  Three  men  a 
with  her  consent  and  for  the  pajineut  of  five  cent 
course  with  ber,  but  failed,  as  her  vagina  was 
stated  that  two  of  the  men,  finding  they  were  i 
intercourse,  applied  their  months  to  her  ^'nl\-a,  ' 
tliev  liad  done  so.  .^Vll  five  pleaded  guilty  to  tl 
am!  were  sentenced  to  stiite-prison. 

Another  case  in  jwiut  was  that  of  the  manag 
ball  team."  a  nnm  fifty  years  of  age,  who  was  c 
trial  of  tlie  crime  of  alKluction.  The  child,  the 
his  biisc-biill  teiiui,  an  extr:>mely  pretty,  weJl-fle^el 
of  age,  WHS  esaiuincd  in  July,  l!S92.  She  admitt 
of  si-xxial  intcrcoiirse  li;id  occurred  between  her 
her  full  c<)nsent,  however.  On  the  witness-stand 
eused  luitu,  Ix'foiv  he  was  able  to  have  sexual  intc 
eoniiH-Ii.d  her  to  perform  masturbation  upon  him 
sicuis,  nnd  that  he  had  fi-equenfly  perfoi-med  the  a 
tried  np()n  the  charges  of  rape  and  abduetion,  ai 
latter.  The  cliarfre  of  indc<'eiit  assault  was  not  pr> 
e\-idenee  to  corrolmratc  that  of  the  child. 

The  Accused. — In  my  experience,  criminal  as 
ai-e  usually  IH■l^>etr^ted  by  men  who  are  insane,  olti 
of  virility,  men  under  the  influence  of  liquor,  and 
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dtter  facilities  for  secret  gratification,  but  more  especially  because  of 
leir  knowledge  of  their  own  deliciene}^  in  sexual  power  which  would 
dep  them  from  approaching  adult^i.  This  pervei^sion  of  the  sexual  im- 
Lilses  in  very  old  men  may  be  explained  by  reason  of  their  defective 
ixual  powers  and  greatly  diminished  moral  sense.  Other  motives  im- 
3lling  an  adult  to  make  an  indecent  assault  upon  a  child  may  be  jealousy 
p  a  desire  on  the  part  of  the  perpetrator  to  obtain  revenge  upon  the 
Eu:^nt8  or  friends  of  the  child  for  some  real  or  supposed  injury. 

The  usual  defense  advanced  by  the  accused  peipetrator  of  an  indecent 
$sault  is  an  alibi,  which,  if  sustained,  is  necessai-ily  a  complete  defense. 
le  may  also  attempt  to  prove  that  the  offense  was  committed  with 
le  child's  f lUl  consent  by  showing  that  the  assault  occurred  in  a  place 
'here  the  child  had  but  to  make  an  outcry  to  have  obtained  assistance. 
he  accused  frequently  claims  that  the  child  sohcited  the  assault,  but 
iren  had  she  done  so,  he  can  be  held  and  prosecuted  (in  the  State  of 
*ew  York)  under  Section  289  of  the  penal  code.  Another  line  of  de- 
mse  offered  by  the  defendant  is  that  he  placed  his  hands  under  the 
irl'S  clothes  at  her  request  in  order  to  an-ange  some  article  of  her  dress 
lat  had  become  loosened,  and  that  it  was  not  his  intention  to  violate 
liastity.  Tlie  absence  of  any  corroborative  testimony  or  marks  of  vio- 
mce  upon  the  child,  especially  if  the  accused  can  prove  a  uniformly 
ood  character,  would  undoubtedly  cause  him  to  be  given  the  benefit  of 
reasonable  doubt  if  tried. 

False  Accusations. — False  accusations  of  indecent  assault  upon 
hildren  have  been  brought  against  mi'ii,  sometimes  intentionally  and 
t  times  unintentionallv.  Intentional  false  accusations  are  usuallv 
rouglit  for  the  purpose  of  revenge,  and  in  such  cases  the  child  will 
ave  l)een  tmight  the  story  sh(^  repeats.  Cases  are  recorded  where  the 
arties  interested  in  procuring  the  accusation  have  so  in-itated  the  geni- 
ils  of  the  child  as  to  mak(^  them  app<»ar  as  if  an  assault  had  actually 
iiken  place.  Such  cases  rarc^ly  go  so  far  as  a  trial  in  a  criminal  court, 
s  their  real  merits  are  easily  dist'overed  if  the  child  is  made  to  tell  her 
tory  while  apai-t  from  her  friends  or  those  pai'ticularly  interested  in 
laking  the  accusation. 

Wliat  was  apparently  an  instance  of  an  unintentional  false  accusa- 
ion  of  indecent  assault  was  brought  to  my  notice  in  a  case  where  a  man 
ras  accused  of  placing  his  hands  under  the  clothes  and  upon  the  person 
f  a  child  three  years  of  age.  The  complainant  was  an  old  w(mian  who 
.ved  in  a  house  adjoining  that  of  the  acteused,  her  windows  being  on  a 
:^vel  with  his,  but  situated  on  the  opposite  side  of  a  fifteen-foot  court- 
ard.  She  testified  that  she  had  seen  the  accused  place  his  hands  under 
he  child's  clothing  on  several  occasions  as  he  and  the  child  were  stand- 
ag  at  the  window  of  his  apartment.  The  offense  appeared  so  plain  to 
ler  that  she  made  complaint,  and  the  man  was  aiTcsted.  I  examined 
he  child,  but  could  find  no  eviden(»es  of  injury.  On  the  trial  the  ac- 
used  man  stated  that  he  had  merely  l.)uttoned  the  chikVs  drawers, 
rhich  had  become  loosened.  There  was  no  corroboration  of  the  com- 
plainant's testimony,  and  the  child  was  too  young  to  testify.  The  man 
>roduced  witnesses  to  vouch  for  his  good  character,  and  he  was  acquitted. 

Severity  of  the  Assaults. — Indecent  assaidt  upon  children  varies  in 
he  severity  of  its  effects  from  the  merest  physical  contact  of  the  hands 
t  the  assailant  upon  the  genital  organs  or  breasts  of  the  child,  leaving 


I»rUiKie  txoi^iA  up<fD  qucstionii  a£  to  the  p 
fQch  iojarit^  and  ibvir  rvsaltii. 

Tht:  ehild  ii»aaUy  states  tlmt  "  be  pnt  hu 
£omeii?t-^  that  ~  be  took  off  my  ilrawcn>  and 
or  sg&in.  -he  pnt  something  into  me  tha 
•  Taylors  Mtdical  JitritpimdfHrt.)  It  is  tbi 
bronchi  to  the  attentioD  of  the  medical  exa 
jopy  foimd  will  depend  eotirely  upon  the  \ii 
Etrament  n^ed  in  it£  eonuniiuyioii.  and  the 
committed.  The  \'ietiin's  body  will  present  i 
portion  to  the  violence  used  and  the  resistac 
The  tradv  and  limbs  may  present  ecehym< 
afs&ilant  s  grasp,  oontosions,  scratches,  and 
bat  the  genital  regions  are  osually  the  more 
injury.  These  injuries  may  eousitst  of  an 
genitals  from  friction,  contusions,  bums,  t 
from  the  introdaction  of  the  finger  or  othei 
meat-skewers,  sticks,  and  stones,  into  the  vag 
rupture  of  the  recto-vaginal  or  vagino-perito 
than  those  upon  the  genitals  cannot  be  callet 
dea^^-nt  assault,  but  form  additional  proof  wb< 
genital  regions  or  corroborating  testiiuony  tc 
The  mere  presence  of  evidences  of  charat 
child's  genitals  shoold  not  be  taken  as  conci 
assault,  for  such  injuries  may  frequently  be 
with  the  finger  or  any  other  object  which  ma 
any  accidental  injur}'  may  account  for  the  coe 
the  presence  of  filth  or  disease  may  be  respc 
excoriated  condition  of  the  child's  genital  rej 
aminatiou.  In  all  cases  of  doubt  the  niedi< 
exactly  the  condition  he  finds  present,  leaving 
the  condition  to  the  general  testimony  iu  the  < 
A  vaginal  or  vuh-ul  discharge  frequently  f< 
and  is  usually  due  to  the  Injur}'  of  the  mucous 
structun-s.  or  to  the  communication  of  some  d 
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Svidenees  of  a  recent  violent  indecent  assault  consist  in  severe  in- 
nxnation  and  tumefaction  of  the  vidva,  abrasions  of  the  mucous  mem- 
Jie  and  skin  about  the  genital  regions,  bleeding,  more  or  less  tearing 
the  deeper  structure*,  hymen  completely  or  partially  lacei*ated,  vagincd 
COU8  membrane  torn  and  ecchymotic.  Severer  injuries,  such  as  com- 
te  rupture  of  the  recto- vaginal  or  vagino-peritoneal  septa,  are  recorded, 
■/  fortunately  ai-e  not  conmionly  met  with. 

In  one  case  which  I  examined  for  the  Society  for  the  Prevention  of 
aelty  to  Chil(b*en  in  August,  1893,  th(^  child,  eight  months  of  age,  had 
511  raped  by  her  father,  a  robust  Italian  about  thirty  yeai-s  old.  The 
Id  had  been  very  severely  injured,  and  when  I  examined  her  I  foimd 
complete  ruptiu-e  of  the  perina?um,  extending  into  the  anus  and  in- 
-ving  a  portion  of  the  recto-vagintil  septum.  I  also  examined  the 
Iier,  and  found  a  large  al)rasioii  upon  the  dorsmn  of  his  glans  penis. 
s  actions  plainly  indicated  that  he  was  instine.  The  (thild-s  injuries 
re  of  such  a  nature  that  I  do  not  l)elieve  they  could  have  been  pro- 
ced  by  the  forcible  introduction  of  the  father's  penis  alone  without 
jising  greater  injury  to  that  organ.  It  is  my  opinion  that  the  man, 
ddenly  seized  with  an  insane  desire  for  sexujil  intercourse,  attempted 
irape  his  own  baby,  but  finding  her  parts  too  small,  tore  out  witli  his 
ger  the  perinaemn  and  rec»to-vaginal  septmn,  and  then  was  able  to  in- 
rt  his  penis.  The  man  was  subsequently  examined  and  pronounced 
sane. 

Another  case  of  this  kind  brought  to  m<»  for  examination  from  the 
me  society  was  a  girl,  seven  yeai's  of  age,  who  stated  that  several  hours 
eviously  a  Chinaman  hjKi  ivmoved  her  drawers  and  then  inserted  his 
.ger  into  her  vulva.  On  examination  I  found  blood  oozing  from  her 
nitals,  the  parts  were  congested  and  iiiitated,  and  on  separating  the 
3ia  I  deteet«'d  a  tear  through  the  base  of  the  hymen  u])on  the  right 
le,  separating  it  from  the  lateral  vaginal  wall  for  a  distance  of  three 
^hths  of  an  inch,  extending  entirely  through  the  hymen  like  a  button- 
►le,  but  leaving  it.s  free  mai'gin  intact.  The  tear  was  undoubtedly 
oduced  by  the  finger-nail. 

A  very  aggi'avated  case  of  what  was  undoubtedly  indecent  assaidt 
3i£  that  upon  a  child  five  years  of  age  by  her  father.  She  claimed  that 
e  prisoner  had  on  several  occasions  introduced  a  pencil  and  a  wooden 
eat-skewer  into  her  vagina.  On  examination  I  found  her  gtmitals  in- 
bined  and  irritated,  and  the  hymen  comphitely  and  recently  ruptured, 
e  edges  being  ragged  and  ])leediiig.  At  the  trial  the  child  was  ccm- 
dered  too  young  to  give  comj)etent  testimony,  and  as  there  were  no 
Jier  witnessi^s  to  the  assault,  the  accused  was  given  the  benefit  of  a 
Asonable  doubt  and  discharged.  . 

Examination. — In  making  an  examination  of  a  child  upon  whom  it 
suspected  that  an  assault  has  been  x)eq)etrated,  it  is  always  advisable 
%  strip  it  entirely,  so  that  a  thorough  examination  of  the  entire  surface 
!  the  bodv  can  be  made  in  order  to  detect  anv  contusions  or  abrasions 
hich  might  fonn  additional  evidences  of  vic^lence.  I  re(*ently  examined 
vo  children,  sisters,  aged  nine  and  seven  y<*ars  respectively,  whom  an 
ttlian  tied  to  a  tree  and  outraged.  He  succeeded  in  committing  rape 
pon  the  older  child,  and  in  the  violence  of  liis  attack  she  was  very 
sriously  injured.  Upon  the  younger  child  he  only  succeeded  in  com- 
dttiiig  an  indecent  assaidt;  and  upon  stripping  her  I  found  numerous 


charge  of  rape  committed  upon  the  elder  g' 
had  commiUed  the  indecent  assault  being 
him. 

In  examining  the  genitalB  cAre  should  b< 
nial  condition,  for  in  these  cases  the  iujur 
may  be  so  exceedingly  Email  that  the  Bcrutch 
of  the  hymen  from  the  introduction  of  son 
tused  imprint  of  a  finger  may  l>e  all  the  exe 
detect.  The  exact  time  and  date  of  the  alJ 
amination  should  be  noted  carefully  in  ore 
determine  whether  the  condition  of  the  injur 
had  existed  for  a  longer  or  a  shorter  period  1 
since  the  assault. 

The  examination  of  the  child's  injuries 
possible  after  the  alleged  assault,  for  the  e\'i 
unless  they  have  been  extremely  serious,  wi 
few  days.  The  condition  of  the  genitals  at 
should  be  carefully  noted,  for  it  is  frequent 
and  discharge  from  which  she  is  suffering, 
her  friends  to  be  the  result  of  an  indecent  assi 
eoasequences  of  filth  and  neglect,  or  someti 
their  way  from  the  rectum  to  the  vulva  and  ^ 

The  largest  majority  of  the  cases  of  ind< 
occur  among  the  poorest  and  most  deprave< 
the  child  has  escaped  serious  physical  injury 
the  occurrence.  In  fact,  unless  the  child  is 
has  been  witnessed  by  a  third  person,  the 
rea«h  the  child's  parents  at  all.  If,  howevei 
serious  injury,  she  is  usnally  taken  to  a  dispei 
institution  for  treatment,  where  for  lack  of  tin 
is  paid  to  the  cause  of  the  condition  from  w] 
the  physicians'  entire  efforts  being  directed  to  1 
Even  if  a  history  of  an  indecent  assault  is  gii 
times  loath,  especially  if  the  injury  is  alig;ht, 
authorities,  fearing,  if  he  does  so,  that  he  ma; 
wi^npRR.     In  manv  of  th<>R(>  oAses  n  »>«r*"ft»l   a 
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As  far  as  practicable  the  medical  examination  of  the  child  should  be 
lade  without  giving  her  or  her  friends  warning,  for  in  cases  of  false 
ccnsation  the  friends^  or  the  child  herself,  desiring  to  have  the  charge 
abstantiated  by  the  corroborating  testimony  of  the  examining  physician, 
light  easily  so  irritate  the  genital  as  to  m£^e  it  appear  as  if  the  assault 
ad  really  taken  place.  Any  refusal  on  the  part  of  the  friends  to  allow 
n  examination  of  the  child's  genitals  by  a  properly  authorized  disinter- 
sted  physician  would  form  a  strong  point  in  oiroiUQStantial  evidence 
gainst  the  accusation. 
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